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Lights 
that lead to 
Homes 


Ojisasesrin street 
lights in residential dis- 
tricts attracthomebuilders 
—substantial citizens 
who demand distinction 
in their surroundings— 
whose appreciation of 
beauty finds gratification 
in artistic design—to 
whom the decorative 
aspect of modern lighting 
isas desirable as its more 
practical advantages. 


Where people still live 
on dimly lighted streets, 
modern illumination will 
endow the whole area 
with a new and better 


atmosphere, give residents 
just cause for pride, and 
increase the valuc of their 


homes. 


Wherever houses are to 
be built, light is always 
the leader—and at the 
fon the improved lamps 
that light your streets, 


and on a score of appli: 


snces that save time and drudgery in the 
completely electrified home. The G-E 
‘monogeam is your assurance of electrical 
‘correctness and reliability. 


You will findthismono- 
gram on the huge tur- 
bines in power stations, 


day's end it makes safe and 
cheery the ways that lead 
to the city's homes. 
Street-lighting specialists 
of General Electric are 
always ready to cotiperate 
with your power company 
in improving and extend- 
ing your lighting system 
so that itmay substantially 
contribute to the beauty, 
progress, and prestige of 
your city. 


GENERAL ELECTRIC 
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Trustworthy Dealers 
Sell Trustworthy Used Cars 


Unless you have a highly specialized knowledge of 
used cars and their values, you must rely completely 
upon the dealer to sell you a trustworthy used car. 


The Cadillac Motor Car Company recommends 
Cadillac-La Salle dealers as reliable used car mer- 
chants because it has carefully pre-determined their 
fitness for endorsement. The Cadillac Motor Car 
Company assures you that you can buy any used 
automobile from your Cadillac-La Salle dealer with 
fullest confidence. 

This company feels free to give this assurance 


because it knows that Cadillac-La Salle dealers 
so sell their used cars as to build good will. 
CADILLAC MOTOR CAR COMPANY 


Division of General Motors 


Detroit - - - Michigan 


———————S 
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MERGER PROFITS 
for Your Money 


By Wattace Ames, Financial Editor 
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‘Club, “I just “Put number one and number two to- 
Fides have sald gether, bebe it would bea god deat io. 
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for your #1,000 the advantages and 
that resources, mounting into the millions, ean 


track thee the reno fo ay ote 
a public utility tenge, for example 
Seep onal ulti tlie flo ont age 
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ted pie beter acy then 
pany can individually. “The seme thing i true 
: San ivestinent trust. When you and Tanda 
fot of other persons each with a litte money 
‘ye tll you what Ihave in mind,” put out fonds into investment trust shares to 
interrupted Harry Lyon, “and then you can gether we cteate large rexurces.‘Theny just 
Ihave the for to present all your bats’ and ike an Tosurance compeny or big banky we 
Sneverthelemes” hae the power to do ths that none of ts an | 
do india 

“In the frst place, an investment trust that 
has several tilins in resourees can buy sev 
ral undred securities, not just fews The 
law of average then gets to work for 
starcholder. Out of several hundred earful 
‘howe sccurtin some are Ikely to prove ex: 
tremely profitable es 

in‘ acon place, by spreading the ex 

‘management over a large investment 

Fond: talent amd faites cam be wecured een: 
nomically that you or Tas individuals coud 
fever alfon.” An investment, 
teand the 
best of 
Teeny 
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Merger Profits 
for Your Money 


facts, not hunches. You, as a sharchoker, get 
the benefit of skilled management othermise 
entirely beyond your reac p 
“Most investinent. trusts place a, portion of 
their funds in common stocks It bs safer for 
the trust to invest in common stocks than for 
you or T to do so. ‘The trust's tsk is greatly 
Teduced by ownership off many diferent. se- 


if you buy’ a few in 
na rnust ear in mind 


investment trust whose stock T would 
recommend to you has been operating several 

‘vernged ove 105 gros car- 
an sized. That's not 
‘ht over a period 
hat trot ought to 
ot eter tha yon 


yer wal cruel «tetera you 


‘would likely’ do 
Eventing?” 


Vv 


“This check is on me,” said Harry, ax 
waiter approached. “And T owe 
ore than this unc a tur for 


the 
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mee and ep 
Iai che 
Bah ele 


jens and 
never was in favor of 


To Help You Get Ahead 


THE Booklets listed below will help eve 
‘Trttalyin laying outs octal plat They 
willbe set o reqs. 


[deal Investments” isthe designation wai 
vversally accorded Smith Firse Mortgage 635% 
Bonds which carry atractive tax refund features, 
Ahhittory of the flouse and information relative 
to their bonds and the safeguards that surround 
tevery issue they offer may be obtained 

the home office of The F. H. 


investor ofthe importance, not oaly of stadying 


the investment, boe of checking up the banker 
who ofers fe. Addres: Fidelity Hoad & Moet 
pare Co, 1188 New York Life Belding, Chi- 
Ego, 
“The Investment Trust from bid tone 
‘Viewpolne,” presents an explanation of 
wesemtne ia estly uoderstond 
Seats wth someintresting examples 
of how the general avesemene tras will Belp 
fhe man with Sico oe moce to get ahead. Pub 
lished fore distribution by United Seates Fi 
Cal Corporation, 50 Broadway, New York. Ask 
them foe Booklet IT. 
How to Retirein Fifteen Years is the story 
ofa, ee and dese method of es 
cane which hal spore the tee oe jour 
life on the basis of your present living budaee 
Write for the booker to Cochran & MeClocr 
Company, 46 North Dearborn Se, Chicago, I 
How to Get the Things You Want telshow 
you can ay insurance as an active part of your 
Program for geting, (Continual se pte 
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if you follow this 
simple financial plan 


yee interested in having the 
best possible time while you live 
—with the least worry and grind and 
discomfort. 

‘You don’t want topayrentalll your 
life—you hope to own your owa 
home some day. And you don’t 
any thrill out of the idea of appearing 
at an office or a mill or a store at the 
same old hour every morning until 

wit work sometime, 


youdie. 

"You want to 
‘And when you do quit you want to 
feel that you're justfed in quitting — 
that you've earned ic. You want 0 
know that your wifeand children will 


| be taken care of, no matter what hap- 


Pens to you. 

‘You can accomplish every one of 
these things—just by following a 
simple financial plan. 


How it works 

This simple system of investment plus 
protection was devised by financial 
‘experts. It calls merely for the deposit 
ofa few dollars each month—the ex- 
actamountdepending onyour age and 
the things you wish to accomplish. 

‘The minute you make your first 
small deposit you actually create an 
estate of $10,000 of more. This money 
comes to you when you are 60 or 65. 
‘And if you should not reach that age, 
it goes to your family. 

‘A few of the things you can pro- 
vide for by this plan are as follows: 
—money to send your children tocol- 
lege—money foremergencies—money 
to live on incase you are permanently 
disabled—capital to start your son in 
business—money to pay of a mort- 


cy 


at money 


| You can laugh 
wotries 


Plan sent free 
‘page—anassured income for your fam 
fly, no macter what happens to you. 

‘boa’e you want these things? You 
can have them. 

“The coupon at the bottom of this 

age will bring to you, free, the 
Phoealx Mutual “Prosperity Plan.” 

Sending for it is the first step to- 
wards real independence—protection 
for you and your family, no matter 
what happens—an education and 
every advantage for your children 
leisure and comfort for yourself in 
later years. 

‘There's no obligation. Send for 
your copy now. 


PHOENIX MUTUAL 
LIFE INSURANCE COMPANY 


Home Ofer: Hartford, Comm, . . Fint Palcy Lad 1851 
rr 


Paonsax Morvat Lara Inscxance Co. 
160 Ein Steet, Harford, Conn, 


Will History 
Repeat? 


Early in 1925 investors were offered 
‘the opportunity to purchase shares in 
Financial Investing Co. of New York, 
Ltd.,a general investment trust under 
management of United States Fiscal 
Corporation. 

Between April, 1925, and April, 
1928, an investment of 81550 in 100 
shares returned a cash profit of $470 
and the investor could have sold his 
stock at a market mat Uh eed leeahaat 
total three-year profit oj on 
$1550 inccated.” 


Two Dividend Increases 
Plus Extras 

The let ed reo 05 wa 
‘creased to 12% July 1, 1921, and to 16%. 
ii iirc 
Pires = 
the 810 par value share as follow 


arta 
te 
Rea :: 
Siiy 31900 (hinca) 435 (nmnateae 10) 2035 
You May Now Invest In 
SECOND FINANCIAL 
INVESTING CORPORATION 
Alte ial ovng Co 
As ers 
Accademia" alas pr ae 


United States Fiseal Corporation now offers 
in Second. Financial 


Learn How to Make 
Big Profits Conservatively 


Il explained in our booklet, “The tn- 
from the Investor's View 


Ponca! Investing Corporation, Sal 
ponand profit by reading thisfreelitersture. 


UNITED STATES FISCAL 
CORPORATION 
Second Financial inyenting Corporation 


Financial Investing Co. of New York, Ltd. 


Poited Sates cl Corporation 


booklet that tells how T 
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To Help You Get Ahead 
(Cie en ee 8 
Toca Maru Life ona 
toes Company $8 Fie Sever Hartords Coe, 
wil send or 


‘The Guaranteed W: 
pendence tells how 2 
ian will. bein 
Vrite for this 


ay to Financial Inde- 
Lee oct os 
Tire w laverors rotten, 
{oo North Seventh Serect, Minoeapoli, Mian. 
‘The Making of a Good Investment rls 
te argc he mae on vm Ee 
Mor on anes of So, $1 $450, $500 
god Bios tow the hoods se potted nd 
iow simple i is wo perchase thes For a 

OF this okiee olde United Seis Moret 
Bond Company. Limited, Detoi, Michigan, 


ANSWER 


to questions which 
bother many investors 
How can you tell what gives a 
first mortgage bond absolute 
safety? 
How can you get the highest 
come from your money, cons 
tent with safety? 
How can you select a safe invest- 
ment house? 
How can you retire ints yearson 
‘our present living budget? 
How can you get double the sav- 
ss bank interest rate or more, 
th all the convenience? 
How can you judge the security 
back of a first mortgage bond? 
What is the history of the irs 
mortgage bond in Chica 
Wiese Cochran f Meter sll 
first mortgage bonds in every 
state of the Union without sales- 
men? 


All i! these questions and many others: 
‘ition of 3 famous book, “Behind the 
Scener Where Bonds: Are’ Made’ Gee 


‘your copy now. We'll gladly send it. No 
Salesman will call 


‘abond 
Bis inthe form of lncretcouoas 


foc ideal Charman gifts ta chat 
bine Safety with high rate of yield. 


{EIDELITY GUARANTEES EVERY-HOND}> 


UILD 
an Income 
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CABINETS BY 


Berkey & Gay 


ow you 
can buy Radio 


engineered like a Fine Gr 
— ata moderate price 


Siart 

swith the chassis: 
it's the basis of 
radio value 


As everybody knows, the Balkite AC re- 
ceiver givesyouthesamemarvellousqual- If 
of reception that you find in the most sane uni 
recent laboratory mechanisms of toda 
Engineering refinement is the answer. Your decorative scheme. 
Engineering refinement made possible ‘The Fansteel dealer has a wide ¥: 
this great forward step in radio. In fact, of cabinets to show you—among them 
poy rer hac ay fared soiling short of this cua giveyek the. ;ssbiaet yeu want Lh Oapice you wantin 
ECayuthemost distinguished daily quality of service wanted in ra 
# house in America. service comparable to that of a fine car! 
WAS—The samacharsi, to buy this 


and then choose the cabinet 
our purse, your preference oF 


Now here is a w 


housed in asimplesbutslghily, radio at a moderate price. 
aiid If music is what you want and all yo Fansteel Products Company, Inc., 
$125.00 to $950.00 want, buy the Balkite chassis housed North Chicago, Il. 
Less tubes 


FANSTEEL 


- Balkite Radio 


(Qi WR ia de ei eran he. DRA Wha AG Gass Radin oh cst apnea. Bees. ike 
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(Chonsine the Right Radio Set 


iderful opportuniti 
d some pitfalls as 
there so many fine 


Popular Science Institute 
ards’ tests 


Current receivers also possess new ad- 
vantages in the way of convenience and 
appearance. With the elimination of 
battery equipment and the substitution 
of the electric light socket as the s0 
‘of power supply, 
fitinesn are don 
‘can get attractive table models with 
rate loudspeaker, or consoles with 
in loudspeaker, and in neither case 
lacvessories necessary 
‘The radio buyer's problem, then, comes 
down to this: ‘Hee must be sure to select 
from among sets that come up to 1928-29 
standards of effic id value, and he 
t be equally sure he is buying the 
ies he wants most. In this, Popular 
ute can be of assistance. 


qual 
Science Insti 
Tt has completed tests of most of the 
leading radio outfits, and has prepared a 
list of those makes that ean be considered 


reliable. 
exacting laboratory tests involv 


‘The basis for listing has been 
if fel 


oval, a set must 
"constructed, both 
to insure 
reasonable freedom from breakdown and 
necessity for servicing. 
‘The final selection of an outfit suited 
to the buyer's special requirements, how- 


spend today t 
ft a really, good net?” is question fre- 
ly asked. Of course, the term 
Sally good means one thing to one 
person and something quite different to 
‘another, but we cite as a price indication 
the fact that the cheapest electric set on 
the Popular Science Institute's approved 
list, at this writing, costs 880" with- 
‘out tubes and speaker. This in no 
way indicates that cheaper electric sets 
fare not worth purchasing, but it does 
itive a clue as to the approximate low 
Price level at which good electric sets 


J 
Popular Science Monthly 
GUARANTEE 
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Tue Poncotexs 


can be manufactured and sold under 
ordinary conditions. 
No matter how much money one is 
westing, the essential thing is to see 
hat the full amount goes for those qual 
ities the buyer wants most. The sets in 
which all qualities are developed to a 
high degree cost several hundred dollars 
to/manufacture, TY might seem that in 

sets all qualities would be evenly 
Atvclpad to a dlgen consent wi i 
price. "The Institute's teste, however, 
indicate that such is not the case, A set 
may excel in tone quality, for 
find in other features barely make the 
farade for its price class. 


THIS makes it posible for the radio 
buyer to pay only for those features 
he prefers. If you live in a metropolitan 
trea near the good broadcasting statio 
for example, there is no particular 
vantage in a set that 
distance reception; rather concentrate on 
selectivity and tone fidelity in the set you 
choose. Likewise, if tone quality is ‘the 
thing you most desire, select the set that 
ticularly fine in this regard, and be 
willing to sacrifice less desired features if 
‘your investment is limited. 

y investigate with the 
above points in mind. Listen to as many 
sets in friends’ homes and dealers’ stores 
‘as possible. An investment in a radio 
outfit which has been approved for price 
and performance by the Popular Science 
Institute, and whi larly excels 
in the qualities you consider most im- 
portant, will bring you the maximum of 
radio pleasure. 


INSTITUTE BULLETINS 

List of Approved Radio Products, free 
on request. What the Radio Buyer Should 
Know, a twenty-two-page booklet full of 
helpful advice, price twenty-five cents, 
Address Popular Science Institute, 250 
Fourth Ave., New York, N.Y. 
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Industry after industry 
discovering new uses 


for this grainless wood board 


Read the story of its wide and steadily increasing uses. Read about 
its remarkable workability, uniform strength, high resistance to 
moisture, and many other advantages. Then send for large, free 
sample of Masonite Presdwood, and put it to the test yourself. 


Here is a product which is writ- 
ing a new page of progress, and 
in scores of industries meeting 
challenge after challenge of 
modern manufacturing. 

‘Think of it!—genuine wood 
board that is absolutely grain- 
less! A board that will not 
crack, check, split or splinter! A board of uni- 
form strength and truly remarkable workability! 

‘And yet these are only a few of many advan- 
tages of Masonite Presdwood. It is very dense 
and tough. It cannot be destroyed by moisture. 
One face is steel furniture finish fc joothness 
and the other side has an imi 
It requires no paint for protection, and also takes 
any finish beautifully. 

Presdwood is simply wood torn apart, and put 
together again. It contains no foreign substances 
of any kind; not even a chemical binder. So it 
cannot damage tools. 

Presdwood comes trimmed to a four-foot by 
twelve-foot size. It can be used on any wood- 
working machine; saw, planer, sander, shaper. It 
can be cut out, punched, die cut and shaped. In 
fact, you will find that Presdwood is adaptable 
and workable almost beyond belief. 


No limit to its uses 
‘There seems to he practically no limit to the 
uses for Masonite Presdwood, and new uses are 
being discovered week after week. 
Candy manufacturers arenow using Presdwood 
for starch trays, and in a number of large manu- 
FOR PLAYHOUSES AND TOYS 


Mie: Lowre, Mississippi 


asonite 
PRESDWOOD 


facturing plants all the tele [> 

phone booths are lined with it. J q] Oo 
In the Chicago Art Institute 

it is backing and permanently Oo 
protecting rare works of art. 

The ceilings in the new 
Pullman Cars of various rail- 
roads are made of Presdwood; 
$0 is flooring for dance halls and pavilions. 


Packing cases, concrete forms, radio cabinets, 
incubators and bowling alleys—these too, are 
being made of Masonite Presdwood. 


And store fixtures of all kinds, bedroom 
screens, invalid trays, shelving, work-bench tops, 
table tops, clothes hampers, bread boxes, cup- 
boards, breakfast nooks and china closets! 

Campers’ tables, automobile bodies, safety 
wheels for bathing beaches, speed boats, high- 
way signs and entrance signs, all these too, are 
made of Presdwood! 


Send for free sample 

Write for a large, free sample of Masonite 
Presdwood, and find out what it will do for you. 
It may be the very material for which you have 
long been looking. It may enable you to make a 
worthwhile improvement in your product, and at 
the same time lower your operating costs to a 
marked degree. Try Presdwood for yourself! 


MASONITE CORPORATION 
Sales Offices: Dept. 1212, 111 W. Washington St 
Chicago, Titinois 


FOR PANELING 


IN BUILDING BOATS 


.O 
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A High Hat? Never! 
SER. your last isme was 


cae | EERE 
sie 


Fit R was fee 
‘rth le topper ae spats? 
“Why not sti to plain, on 


i founder, li it. 
enough to remember that. fity” years: ago 
Povrtan Screser Moxrney needed, 

the world of 


Forever, We Hope 


\VE heen a subscriber fortwo years, and 
1 ED voatd Tike to ase how long do you think 
oa ean continue making the next jswe just a 
ttle better than the last one? I even read 
every aivertisement."—L. S. Rockford, I 


The Lid Blows Off 


“FP HIAT person who signed himself “Veteran 

"Tinecheckshapper ght esl 

to adinit that he is as unpeogressive as his 

‘to imply. Lambasting the mod 

res: "Have we be- 

corn suc save rw eicleney tha we mst 
ive up all sense of beauty and proportion? 

“ave we ‘such slaves to raw effi 


rth tities 
Sutomobils, Yelephones, 
adi, ete? Will be 


fog ow aa car 


signed ‘when Queen “Anne, 
Queen 


Elisabeth, oF Louis 


XIV vens living?" It he will 
into the matter of furniture Tittle 
The will Fined it ha the 


our 


cee nh _ 
cces thut. woul! have made Chippendal 
{urn green with ensy."—Le Moderne, ‘New 
York iy 


That Tinkling Glass 
MIE letter of R. G. D. of Baltimore told of 


Tika ie 


Bike berenp get ete tie ate 
bbls aie even Thaw noted the sme 
results yith acid hypo and magnesim sul 
Bhate. They: hoth lier the temperate of 
Eve water ns they ao into soltion, sl ether 
are fervent 

“Exactly the opposite is noted when the 
Bohl ts warmed; av wen marae seid is 


“out” with zine. ‘The chemical action on the 
sinc awit goes into salution heats the bauid and 
the sound given out by the glans will grade 
tually become lower im tone as the temperature 
rises."—H.L. Ik, Lott, Tes. 


See Page Fifty-Two 


Tam eed te 
sce theae gxps exponed to the public, Now 
Felt se the yp capone tha le 
‘fra aa 
Varied anew" J. By Blommnington, Tonk 


Back at the Byrd Shooters 
1d’ gk any 


toa etter be 


perso 
that person who signs "LL. € 
rating “Dick” Byrd. If L. L. C. will get 
{tnd tee his intelligence inn comstructi 
tier and do some outstanding thi 

tay hit off to him ast as quickly ax Tid to 
Lindy and Dick Ting Ley Santa Bae 


bara, 
ryt makes his fights, as Le Le C- 
las forthe at profits, thes why doce t 


Tha’ too woe 
erful a record 40 far 
to make any talk: of 
him stirring. up bally- 
Jo and hero-morship 
true. Probably LL. C. will 
live to see the day when air- 
planes are as numerous as 
Automobiles, and Tope it 
*<W.K. C,Hade 


om picture machine? 
bia, Mo. 

“Twas dumbfounded to think that any~ 
body could be 50 narrow-minded, ignorant, 
‘ard pigheaded as to believe that Byrd ever 
‘Attempted a polar or an ocean fight for hisown 
personal interests.” —P. M.d., Melrose, Mass 


Building "Em in India 
“TAM ome of 0, memeros 

Aahesiies i Tote ol tase 
peat pearare i ing, with the 
pel my ens rors man 
ot le smal ut etl aries 
ried your ‘Hone Wertaioy 
fou thet Ci tase of making 
Sow thst hi tate otal 
Taner with er ova hale we oe 


plane, Spirit of St. Lavi, deseribed in your 
ages. Itisso very realistic that everyone who 


eos it praises us for our skill and perseverance 


BU'Crldod Town, Nagpur Tota. 


How Do You Shovel? 


SN THE carpenter gang where T work, « 
igpute har teen Standing unsettled for 
some time, About half of the men, when they 
Sete fi he han of he ilo the 
she ‘the strength of that they cane 
end they. are shoveling right-handed: The 
‘thers bad ‘the shovel on the left aide. They 
fat a sine the rhe 
Nand srs the ‘r 
hands T 


cari 


ATH San Dio, Cai 
"put this up to the mew. 
‘of our editorial afl. "The 

ly soho ar naturally 

ith dl halite. hoe 


to have your opine 


mad holds te He tight 
‘the question has not been settled, ag 
‘the judge wold nay, * beyond a reasonable dou 
What 4 your opinion? 


Why Not “Pilotess”’? 
EPERRING to 
‘Amelia Rarhart, 

you call hee 9 ‘-year. 
SMI avintris.” 1 stand 
ready toinform you that 
the word ‘aviairix’ bas 
‘been stricken from the 
flyer’ vocabulary. Cer 
tainly. you donot dif 
soe ite between the 
erect te oer meee, 
then why 


his tert applies roganless of wes of the open 
tor.’ The word ‘aviatrix’ was removed about 
three years ago."—H. W., Berkeley, 


No Human Speed Limit? 


INCERNING your editorial answer to a 
reader, as to wh 

the haman 

the rotation oft 

‘equator is tra 


its orbit arowad the su, as we recall 
ral times this figure, ete. 

“There does tot seem to be any physical 
limit to the speed the human body will stand. 
‘There is « limit as to what acreleration the 
tony will survive, but this limit must be in exe 
cous of 3g (three times the wooelerntion of 
{gravity}, cr about sixty miles per hour per see 
‘ad, which is the rate used by the Navy i ite 
sirplane catapult."—H. P. B., New York City. 


Too Useful to Miss 


STRANGE to say, T discovered only the 
‘other day how useful your complete clas. 
sified indes in the front of the magazine is. T 
was surprised how muck it helps me to find at 
fonce the articles in which T am particularly 
nterested"—A. D. Ih, Brooklyn, N.Y. 


Brand new! 
Fifty of the famous double 


tucked away i, 
‘compact, colorful box. An 
‘original, personal way to 
‘carry your season's greet- 
ings far into the New Year. 
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THE 


aD. 


Box 
of 


Gillette 
Blades 


EVERY TIME HE 
SHAVES IN 1929 
HE'LL THANK YOU 


A SMART, masculine gift box that’s bound 
to be appreciated all over again each morning! 
Generous measure for generous shaving com- 
fort! Not a short-lived present, not a frivolous 
one, but a soundly sensible, month-after-month 
gift that appeals to a man’s practical nature. 


And the distinctive thing about it is its new- 
ness....it is presented by Gillette for the first 
time this Christmas. You can be sure when you 
choose the Fifty Box for him that he has never 
before received a similar gift for Christmas— 
or any other time. 


P. S.— When empty, this strongly-built 
little chest makes an ideal cigarette box 
for your desk. Or use it for stamps. Or 
even on your dresser for collar buttons. 
Its usefulness is varied and its life is long. 


GILLETTE SAFETY RAZOR CO. BOSTON, U.S. A. 
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is our sincere hope that 
the gifts you make this 

=! Christmas may bring 
to the little worlds into which 


° they go, something of the joy 
and happiness that the greatest 
gift of all time has brought 
to humanity. 

REB. A. BH. Grebe & Co., Inc, 


A. H. Grebe © Company, Inc., 109 West 57th Street, New York City 
Factory: Richmond Hill, N.Y. Western Branch: 443 So. San Pedro Street, Los Angeles, California 
Makers of quality radio since 1909 


© This seat on an advertisement im POPULAR SCIENCE MONTIILY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Windmill Plane Makes Good 


Latest model aatogieo in ght, 

rn einen at 
nA cron between, 

1 Srindmll end « dragons.” 


Cross-Channel’ Flight of the Autogiro, 
Latest in Aircraft, May Bring a Safer 


Era in Aviation—Its Young 


Inventor 


Tells How It Works and What It Does 


By MARCEL WALLENS 


TKE a leaf’ drifting gently to the 
ground, a 


Bourget, near Paris, 
and mechanics, the usual crowd at the 
busy airport, ‘watched it  descend—a 
strange craft with the body of an airplane 
and four great windmill-like vanes slowly 
spinning above it in liew of wings. Grace- 
fal Mestad seth leds oe 
and stopped. ‘Two men stepped out. 

‘This was the “autogiro,” so-called freak 
plane ofthe Spanish inventor Juan de la 

ra, designed to land in the 5 

afew square yards. It had roved ise. 
the inventor-pilot and a passenger 

had crossed the English Channel from 
Croydon, the London airport, to. St. 
Inglevert, a small field near Boulogne, 
France—a hundred-mile flight on, the 
London-Paris airline—then on to Paris. 
Tthad, in the opinion of several European 
experts, unlocked a door leading to new 
conquests of the air. 

Shortly after the Channel-crossing the 
autogiro, repaired following an unfortu- 


STEIN 


nate mishap and crash during an exhibi 
tion flight, made another successful flight, 
this time from Le Bourget field to Brus: 
sels, the Belgian capital. And as this ix 
‘written, the young Spanish inventor has 
announced his intention of bringing the 
strange craft to America soon. 

Lindbergh and those who followed him 
flew across the Atlantic airlanes and were 
hailed as heroes. ‘The mere channel fight 
of Clerval « modest feat in come 
parison, but it has proved to the wor 
that the autogiro is a practical advance 
in flying, perhaps the greatest forward 
stride since the Wright brothers taught 
the world the rudiments of aviation. 


his autogiro in Europe. ‘To all save a few 
isolated enthusiasts, the invention had 
ben regarded asa freak: an amusing ex- 
periment, but not a safe solution of t 

most difficult problem in aviation which 


Sr kowscod owns 
twentycone miles of waies dividing Bet 


the opinion 
generally of the British experts.” ‘The 
{British Air Ministry has ordered four ma- 
chines from Cierva, and the French gov- 
erument is contemplating immediate pur- 
chases. 


‘AS a new epoch dawned in aviation? 

Possibly. Inventors long have 
dreamed of air travel for everybody; of 
the traffic problem solved in the sky; of 
planes rising vertically from and descend- 
ing upon flattop Tools. ‘The autogiro by 
no means brings all this to pass; yet it 
does offer a concrete, tangible develop- 


pte 
the flying machine capable of lifting itself 
8 


“ 


straight up—may now con 
ceentrate their attention upon 
tthe invention of the young 
eg rat ah 
subsequent perfection of it. 
Not a heli is his de- 
vice, but an airplane so radi- 
cally modified as to give re- 
markable qualities of stab:t 
ity, safety, and ability to 
rise and descend in the most 
cramped flying fields.” Even 
twwenty-passenger,”250-mile- 
an-hour autogiros may 
built, the inventor declares, 

‘The story of the aut 
is a story of intelligence 
hard work. Young De la 
Cierva’sefforts have not been 
those of a penniless youth fighti 
wards from obscurity, His father is a 
prominent, and wealthy Spanish lawyer, 
who, in the government preceding ‘the 
dictatorship of Primo. dle Rivera, was war 
iinister in the Madrid cabinet. 


\T THE age of sixteen Juan junior 
turned hie attention to aerodynam- 

Jes, althougl ist experiments were 
not with the windmill plane. ‘The theory 
‘of the helicopter first interested, then 
‘commanded his efforts, and this interest 


led direetly the development of his 
revolutionary plane. 
1 020° P had the first. theoretical 


conception of my autogiro,” he told me 
in London just after his Channel flight. 
“Three years later T actually showed one 
of my machines in fight. Two years ater 
iad improved greatly on the original 

idea with the machine I brought to 
Engla , 

Tie was invited to demonstrate his plane 
in England, where Sir Sefton Brancker, 
vice air marshal, a student of flying since 
Jong before the war, gave him every assist- 
ance, In De la Cierva's three years of 
experiment in the face of public and of- 
fictal , Brancker has been his con- 
sant fie {and ounseor, ae 

Prior to his arrival in England 
i it only about two hours 
in the air in his autogiro. 

“In 1025,” he told me, “T was trying 
only to prove that the machine would fly 
fand tht ft hud one or two essentially 
new qualities. Now that the “flying wind- 
mill “has proved it ean fly, my task has 
been to produce machines as perfect me- 
chanically as standard airplanes, compar- 
jing with them favorably in ordinary per~ 
formance, and possessing, besides, the new 
‘advantages which ordinary planes cannot 
hope to attain.” 


EFORE the Channel flight, De ta 

Cierva had put in about forty hours 
of experimental fight over various parts 
‘of the United Kingdom. At aerial meets, 
all through the spring and summer, the 
horizontal windmill blades of his eraft 
hecame familiar to thousands of specta- 
tors. ‘Three British service pilots, incld- 
ing Bert Hinkler, the famous Australian, 
have put the new model autogiro through 
severe tests at the Hamble airdrome near 
Southampton. A. V. Roe & Company, 
‘the pioneers of British aircraft construc- 
tion, now are turning out the craft for 
the inventor's company, which is known 
as Autogiro Limited. It is reported to 
have sold nine autogiro planes already— 
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pt 
by Spain, and the other four by England. 
e sae, the fat ath 
not a true vertical-flying 
despite some popular impression to 
the contrary. Ttis essentially an airplane, 
ill look in 


plane's speed changes. 
In these spinning vanes lies the whole 


bili 
‘speed of fif- 
as it did at Le 
stead of the forty oF more re- 
cared iy’ standard plese, his dow 


descent 
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through them the plane, is 
‘moving for practical purposes 
uiuch faster—the plane's 
speed, plus a certain speed 
due to the vanes’ own spin- 
ning., Hence the autogiro can 
stay in the air or float. delib- 
erately to earth, where a 
standard plane, robbed of its 
sustaining velocity, would 
drop ike “a plummet and 


ATs the autogiro prin 
ciple in a few words, In 
practice, it is a little more 
detailed. How ean the wind- 
mill, so-called, spin at all 
when the air stream strikes 

2 Because of the fact that the 


pressure on the 
windmill, as, illustrated in the diagram 


accompanying this article, is muficient to 
whirl the whole thing. 


"This dingram, too, shows why the total 
lift of the windmill is ‘ares for 


INCE a vane on one side lifts more 

than the opposite one, why doesn’t 
the autogiro tip over sideways? Because 
the unequal lifts are equalized through 
hinges on the shaft that allow the vanes, 
which are hung on elastic braces, to swing 
‘upward through a small are until the lifts 
balance. In flight they actually flap a 
little, somewhat like a bird's wit 
far, because the centrifugal force, or out- 
‘ward pull, of the he vanes holds 
them down despite the upward push of 


that supplies the autogiro’s remarkable 
sp 2PM CTO 


chanice of a crack-up. ESSE pres ees cane on es 
“The vanes are perfectly 477 oes, 


free to spin—not by motor 
fave, tat by the boca 
tir draft created by the air. 


teen miles an hour, the sus- 
taining air stream that lifts 
the windmill ike wings, and 
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stability, It is self-balancing: air “pock- 
Sa! at bapa crock folk OY ses pot ee 
Passengers, and. airsickness, companion 
malady to seasickness, is unknown. 

‘There is no essential difference between 
the controls and those of an ordinary ma 
chine, the ailerons being carried by two 
lateral epars in Cieva's ete machines, 
and by very small monoplane wings ii 
the 1928 model. 


IIE inventor's greatest difficulties with 
the first. machine were much the samme 
as those experienced by the Wright broth- 
ers with the first airplane. First he had 
to get his autogiro into the air. At the 
outset this was done by a team of men 
pulling « rope wound round the root of 
the rotor, oF mast, to give it the first spin 
required.” Since the experiments with his 
first model, De la Cierva has altered the 
shapes of his blades several times, until 
the climbing power of the autogiro has 
‘been more than doubled. ‘Today the new 
model, carrying the pilot and one 
Senger, has m greater climbing ability than 


the previous model carrying onl 


y wide heeause of the slow landing 
jer machines met 


through low pitch 
the lateral angle of th 
the entrelift 
of the cent 
alo aret 


‘The instruments 


‘same as in ordinary machi 
ith the exception of an extra revla 
counter, which is connected with the re- 
volving blades. 

‘The engine having been started and 


warmed 1p, a mechat 

ut the propeller, as 
ets free the rotating blades. Starting 
to the wind, the autogiro takes off the 


c, instead of whirl 
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ground as soon as the wing revolutions 
have reached eighty percent of their maxi- 
mum capacity, and while the horizontal 
taxiing speed is still reduced. ‘The best 
climbing speed is slower than that of the 
usual plane, being from forty to fifty miles 


is extraordinarily easy to fly, and less 
susceptible to rough weather than other 
planes, It answers casily and immediately 
to rudder, elevator, and ailerons. In 
turning, the rudder is used exchusi 

Sip chi ing sooo 


ND now, with the engine throttled 
‘down, the autogiro glides at a speed 
of fifteen imiles an hour! It is time for 
the vertical descent. ‘The pilot wishes to 
Tend in o Ged, surrounded by trees or fight 
small park, or even on a large roof. He 
pulls back his stick, the earth seems slowly 
to rise under him. ‘The engine is 
‘There is not the noise of the customary 


— 


descent. The autogiro is stable ans 
perfect control. Within a dozen 
the ground the pilot releases his stick 
ttle, the machine surges forward again, 
‘Then at three to ten feet above the ground, 
the stick is pulled back swiftly again, and 
the autogio drops slowly forthe lst few 
fect. 


TTH special undercarriages, such at 

have been used on some of the ex- 
princi machines of the Habe Bld 
Tis possible to drop vertically from an; 
height without harm to the machine, but 
with a considerable bump. 

Pilots who have flown both the conven 
tional planes and the aulogro have di 
then: I the enpoe fallin w monoplane 

im: If the engine fails in a monoplane 
or biplane on the average cross country 
Hight the pot usally'ean expect fi 

, of ten days in a hospital, if he is 

imo. “ifthe astoigo engine dis there 

SS ow ve fe ee 

ascend as safely asa parachute, but under 
the pilot's control. 

TLecturing to a group of 
British pilots recently, De 
la Cierva told them: “Tn 
aan autogiro you can enjoy 
low flight without anxiety, 
and nearly all the pilots who 
hhave flown any of my mi 
porliniy corkoae oot 

ly comfon 

Ing. which iy believe, 
equivalent to’ that” of 
diver of « powerful. and 
fast. car with wonderful 
brakes, who ean enjoy high 
speed on the roads without 
fearing the sudden appear- 
ance of any obstacle, 


“FF, HEN tring ow 

in an autogiro—taking 
off, for instance—your en- 
gine begins to lose power 
‘and you realize that trees, 
houses, wires, or other ob- 
stacles are only fifty yards 
ahead of you and eannot be 
cleared —don't worry. 
Throttle down the engine 
tand stop the machine in the 
air ina few yards by pull 
back the stick—pulling 
right back, as for vertical 
descent. ‘This is your nero- 
‘dynamical brake, and it will 
save lives.” 

‘An ordinary plat 
reined in almost as 
1s any pilot knows, but the result is oft 
fatal. i 
stall, the 
dive o 
smash. 

‘The natural enthusiasm of the inventor 
has been shared by the British pilots at 
Hamble. Lady Heath, the woman who 
flew unaccompanied from South Africa 
a baby Moth biplane, recently was given 
hier first autogiro flight in a mac 
dual controls, and was delighted with the 
expericn 

‘Any man ean pilot the autogiro, says 
De la Cierva, Tt is apparently the one 
inherently stable heavier than air ma~ 
chine, and no great skill or extraordinarily 

is required to control it. 
(Continned on page 160) 


can be 
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So They Wrote to Edison— 


Surprising Things the Great Inventor 


Finds in His Flood of Mail Every Day 


fi Benge 
tees tay Scriae 
eat Retain 
avatars arene 
oaieh mee aes 
The AN of Electricity, written ta 1 
Eeaiy Pua 
rotten ates aa 
pias sey es ra ae 
to display signs. 
nm sete 
gee eran ats 
poets ee 
Seecene tans 
ie eeeakes tan oer 
ceparamne ree ke 
conkidential scereiary” Noone in the 
svorld is better qualied to write about 
ee eee 
piece Wyle 
ieee oases oe 
ele 
ig bes 
anntatee ems 
erie ri 
eee Sperone 
eee a 


I' YOU were to ask any group of 


By WILLIAM H. 


HE attainment by an individual 
even a moderate degree of 
fame brings with it an unsolic- 
ited increase in the number of 
Tetters delivered at his door by 
the postman. His regular business and 
personal mail may, of course, show a 
atural_ and legitimate growth, but in 
proportion to the extent of the publicity 
‘hich has brought him into prominence, 
zo will he become a shining mark for the 
arrows of the ever watchful writers of 
letters to those in the public eye. 
This is essential the case of 
Edison, who has att 
directions. It sim 
tmultiplicity of subjects upon which mis- 
cellaneous correspondents may spend 
their efforts, and it goes on. year after 
vvear. Day by day his secretaries open the 
letters and, after reserving such as can 
be altended to by them, place the re 
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mainder in an overflowing mail basket 
on the inventor's desk. 

And suich a mail! Ttis doubtful whether 
incle San rs to any other single 
person such a variegated assortment, 
Besides reports from Various com) 

snd departs ad lr trot 

-ations relati 

cas interents, Edison 
rariety of letters which 


sot 5 eae, th 
lopedia, and’ t) 
pockethook of Croe 


‘OF course, the autograph collector is 
always in evidence, and if all of his or her 
|. Edison would be- 
come a mere clerk. Parents write to ask 
do with sons who show 
1g toward electricity or other 
Applicants for posi 

swall quota, O 
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1 am Jong on ideas but short oe time.” says Kain. 
‘lade tne to read leters from all pate f he ord, fm the overfowing mail 


of mines (and their name is 
samples of ore, asking for analyse 


Boys who 
nterested in electricity seek illumina- 


tion on various problems which confront 


them in their experiments. Deaf people 
write to ask if he has not made some i 

vention to alleviate thei 

ists, and thinkers send 
n complimentary copies of books, 
pamphlets, and papers they have written. 


HE: ite variety of 
subjects, and some expression of opin 
expected. Faddists and exponents 


y to get his views 
‘concerning hair-splitting theories with 
which they are wrestling. 
Experimenters in almost every. con- 
ceivable branch of the arts and se 
write to ask his views on some particular 
ine of work in which they 
engaged. Quite frequently the A 
of epistles contain lengthy descriptions, 
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covering many’ pages of more or less in. 
telligible matter, more or less illegibly 
written: and not seldom there is 

pounded, quite artlessly, some question 
that would require the writing of a small 
volume to answer. A good example of 
such questions in one ease was, “How do 
they make the most efficent dynamos?”” 
Invitations to banquets, expositions, meet 

s of societ 


sla for interviews by thoee wh 
-y important idea” that can 
plained in person are of fre 
‘quent occurrence. The “important idea” 
correspondents are usually called on for 
‘ bill of particulars before an audience is 
considered. The chances are that this 
finally disposes of the matter entirely 
wveral large record books, and note- 
hooks galore, crammed with endless ideas 
‘own for further inventions, offer 
nt testimony to the truth of what 
on has often said in this connection 
Jong on ideas but short on time. 
expect to live to be about 100.” 


1 only expect to live to be about 100 


W 


It is not to he expected that so promi 
nt a mark would not be aimed at by 
e who send out letters asking for fina 
cial aid, either in the shape of loans or 
gifts. These are plenty, asalso are 
ous opportunities to” finance 
propositions. Occasionally 0 


Seeking to establish a relationship, more 


or less distant, usually so far distant as 
to be unrecognizabl 

Letters from friends of boyhood or of 
old telegraph days are far from uncommon 
fund ustally meet with a courteous re- 


all parts of the world, comes a gleam of 
sunshine in the shape of a letter express- 


ing gratitude to the inventor of the 
phonograph for the happy hours Edison 
has afforded them. Other letters convey 
the appreciation of the writers for the 
‘comforts and blessings brought into their 
lives by his other inventions, Only a very 
short time ago a (Conti page 153) 
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New Fuel Drives 


Giant Zeppelin 


“TT LUE. as" as motor fuel has 
its first real test in the 
great Germany-to-America Graf 
Zeppelin, for the moment. the 
ip. When Dr. I 

mn rose on its trial 
tei over Munich, Germany, pre 
torn trans-Atlantic flight to’ America, its 
engines were burning gasoline. But a few 

ites later the rear motors, their gaso- 
ine sispply shut off, were fired with the 
ew fuel ns through rubber tubes from 
the balloonlike gas compartments, Next 
the forward motors switched to the new 
fg without missing an exploion, 

Success was even greater than expected. 
So powerfully did the new air-thin gas 
drive the engines that Dr. Eckener an- 
nounced the ship would use the fuel gas 
exclusively. 

Tatest engineering triumphs are built 
into the Graf Zeppelin, the eraft that is 
Germany's answer to critics of airships as 
‘opposed to airplanes. Half again as large 
as our Los Angeles, the 3,700,000 cubic- 
foot ship is second in size only to Britain's 
ships, now being built. It surpasses in 
sheer bulk the Great Pyramid of Egypt. 


From it are hy the motor gondolas 

Ppt er Patmer 
te Se 

navigation cabins. Within, the main 


tions for. twenty passengers. Down- 
slanted windows and ceiling lights illu- 
minate a comfortably-furnished dining 
‘cabin and lounge. Forward are ten sleep- 
ing cabins with Pullmanlike per and 
lower berths Navigation radio 
‘eabins, and an electric kitchen, occupy 
adjoining compartments. 

Within the gas bag itself, the “up- 
stairs” of the raft, live the crew. A 
narrow catwalk runs the length of the 
dirigible, which is s0 lo ly 800 
feet—that it takes three minutes to walk 
from one end tothe other. ~ 

reat. spaces reserved for cargo an 
sacks of mail reflect Dr. Eckener 
tention that the ship's greatest utility will 
Clie Graf ppt Wiser acing 

emp itnerary 
Germany to Lakehurst. 


Department announced pians to dispateh 
the first air mail to Germany. 


Originully'it had been planned to fly the 
irgiant to America last spring or sum 


Filled 
rans-Atlantic Voyage, 
the fuel compartinent wil 

tm tbe ax bag 
proper holds 
nearly a million 
cubic fect of 


to heep the gar 
burning 
night and day 
for ten y 
‘This gus 
practically as 
Tight. as air and 
therefore no ap. 
ppreciable load 
for the dirigible 
to carry. Con 
sequently, when 
part of itis 
there is 


waa crafts weight and it 
valve off part of its precious hydrogen to 
d bobbing upward into the sky, as it 
tend to do were gasoline used, 


perature of a 
thousand degrees F.—the heat of red-hot 
iron. ‘There the oil decomposes and turns 
into a variety of gases which, after passing 
through cleaners, coolers, and scrubbers, 
are stored in tanks. Eight gallons of oil 
Drodue 1.000 cubic fet of gas. 
ips then draw the gas 
from its holders and compress it, eausing 
most of the gas toliquefy. It may then be 
ted in steel cylinders, and allowed 
when needed, 
’s tremendous cruis- 
ing radius of 7,000 miles could take it from 
Berlin to San Francisco without stopping. 
In this factor Doctor Eckener sees the 
main challenge to the airplane's suprem- 
acy challenge so real that plans are 
under way for a dirigible air line from 
Germany to South America. 
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Radio Outruns the Hurricane 


While the Tropical 
Fury Blew Paths of 
Death and Ruin, the 
“Hams” Stood by to 
Warn and Send Aid 


By 
GEORGE LEE DOWD, JR. 


JHE whole world was horrified 

nntly at the destruction 

Frougit by the West Indian 
wurricane that swept a pat 

death and ruin through Porto 

Rico, the Virgin Islands, Guadaloupe 

‘and several smaller islands, and our own 

Florida. Scores of ships were. wrecked, 
‘eautles of the rich and eabins of the 

alike demolished, and hundreds 

fenceless people drowned in floods that 

Vaid. waste farms and orchards as the 
terrific tempest rolled northward. 

‘The tropical storm, one of the worst 
modern history, struck the Florida coast 
with such intensity that at West Palm 
Beach and Palm Beach alone, nearly 
100,000 persons were left homeless and 
the damage to property was more than 


$100,000,000, 
‘The hurricane was first discovered 
about. 800 miles east of Guadaloupe in 


the Atlantic Ocean, It traveled west- 
northwest over Guadaloupe tothe south, 
‘em part of the Virgin Islands, passed 
along the southern coast of Porto Rico, 
then turned northwest, lashing over 
‘Turks Island and Nasand to the Florida 
coast, which it hit with tremendous force. 
From there, with diminished power, it 
recurved to the northward and then 
northeast, passing near Jacksonville, 
Fla., Savannah, Ga., Charleston, 8. C., 

‘lmington, N. C., ‘and Richmond, Va. 
Its tail end, assuming the form of high 

ids and pelting rains, switched over 
cities of Pennsylvania. "Tt died at last 
in the vicinity of Buffalo, N. Y., 
‘ten days after it was first reported. 


NE et the marae pets of the 
storm was the fact that though it 
was ‘predicted by the United States 
Weather Bureau, three days before 
Florida felt its impact, still, just as in 
1926, the actual arrival of the gale found 
many communities completely unpre- 
|. An explanation can be found only 
Inthe fact that mankind habitually 
neglects to profit by the lessons of ex- 
perience. 
‘Another noteworthy feature was the 


communication. 


‘TATION WRYS, of the University of 
Florida, was the fist to spread 
Yaming of the disaster. ‘The news was 
icked up and relayed by WCAMI, of the 
i Dally News, and other stations. 
‘Asa result, thousands fled to cover. Com- 
mercial. telegraph stations meanwhile 
Phe Tropa aig Company, dei 
io Company, despite 
Joss of two aerials at Miamiy suoceeded in 
iaintaining unbroken communication 
with the “outside. Contact was estab 
Tished with station WBF, at Boston, and 
thousands of messages inquiring after the 
tafety of friends and relatives were re- 
layed through this circuit. Arsistance in 
relaying messages and spreading warning, 
was given by ships in the hurricane 


vicinity, while short-wave stations of the 
Radio Corporation of America at San 
‘anand long the tito coast kept 
‘constant vigil 

Splendid service was given, too, by 
amateur radio operators in the United 
States and Canada and in Porto Rico and 
the Virgin Islands. 

‘Through his station 2APD Nathan 
Pomerat a wenty-earold amaturof 

rooklyn, Ne any messages 
toand from the stricken area. Aide from 
cperating his own station in Brooklyn, 
Pomerantz, worked « low-wave station 
atthe Radi Worl Fas eld at that 
time in New York. There many 
yrre relayed to Fiorda and Port a 

meraiits reported picking up 
the naval station at St. Themes, Virgio 
Islands, while the storm center was only 
thirteen miles south of that point. 


\PERATING continuously from nine 
o'clock on Sunday morning until 
five o'clock on Monday afternoon, ama- 
teur station 4AA0, of Homestead, 
Florida, handled messages for relatives of 
persons in the affected 


‘area. Other amateur 
ms that did valiant 


itans of the air, keeping 
at their instruments vire 
tually through the entire 
first three days of the 
wpe onl pamaeg ty 
for distress call. "Alex- 
ander Reid, of ‘station 


ricanes originate? Exe 
parts disagree as to thelr 


exact cause, though the theory is gener 
ally accepted that they start as eddies 
between conflicting ai while 
the excemive Beating of moist air over 8 
large area of the tropical ocean, with a 
resultant expansion upward, "outflow 
above, and inflow below, is one of the 
chief contributing causes. 

‘The meeting of conflicting winds, it is 
now genierally accepted, leads to the for- 
mation of eddies and ascending currents. 
A whirling vortex is set up as a result of 
the deflective effect of the earth’s rotation 
on the winds flowing toward the storm 
center. This vortex, once created 
and setin motion, will be kept going 
for a long time by inertia, i spite 
of friction, and thus may 
far over the earth's surface before 
it dies out. nee Aes 

‘The storm apparently is carried 
‘along by the air stream in which it 
was formed, First it travels west- 

the trade winds. ‘Then, 
i its persists, it is carried along 
with the general circulation of air 
around the border of a subtropical 
high-pressure area into the tem- 
Pere gone, and later it swings 
eastward and poleward with 
revailing westerly winds of middle 
tit 


WEST Indian hurricane is, in 
jA Mair, perce ol teak toe 
ly powerful in its whic 

ing uetion and consequ 

destructive force. As 
Weat Indies, there are at least four 
ive zones in which hur- 
Ficanes originate, ‘These are the 
Pacific Ocean, to China, 


ward 
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extra-tropical cyclone may have 
fan average diameter of 1,500 
miles, and an exceptional one may 
cover the entire northern half of 
the North Atlantic Ocean. 
A tropical eyelone varies in 
diameter from fifty to. 300 
miles. Compared. with 
these two, the tornado is 
‘& mere midget, its diam- 
ter extending from a 
few yards to half a mile. 
Also, the tornado is of land 
origin, whereas the hurri- 
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lieved to be a result of gencrally 
Prevailing atmospheric conditions, 
which will not produce the inten: 
sity of which tropical stormy are 
capable. 


A HURRICANE rarely swoops far 
inland, One notable exception 
was the hurricane which caused 
$,000 deaths in Galveston, 


Z 


Cuba and followed the Gulf Coast 
from the tip of Florida, When it 
reached Texas, it swept inland, 


driving before it a great tidal wave 
that covered Galveston to a depth 
‘of from four to sixteen feet. It 
then blew over the Mississippi 
Valley, ‘out to sea by way of 
the St: Lawrence River, and even- 
tually struck Iceland. " This hur- 
ricane, which lasted about two 
weeks, was one of the most ter- 


tempest 
word of Ch 


signation 
uth Pacific, as in the Atlantic 
farea, the name hurricane predominates. 


But they all are tropical eyelones. 
Sometimes the hurricane is confused 
with storms which exhibit similar charac- 


teristics—the extra-tropieal eyelone and 
the tornado. ‘They are, however, very 
dissimilar in extent and 


‘Ghastly rin let by the winds. All that was let of «theater 
{t'San Juan, Ports Rico, after the recent worm had persed 


cane and the cyclone rise from the waves. 
But in the matter of intensity, the 

roles are reversed. | In this respect, t 

pygmy—the tornado—is a giant. Tt is 


the most powerful atmospheric blast 
Known, and the deadliest. Tts velocity 


_at times reaches 500 miles an hour. ‘That 
is approximately four times the speed of 
the average tropical hurricane. - Many 
extractropical cyclones do not even rank 
tas gales. The greater destructiveness of 
the hurricane is due to its sustained 
‘On the other 


Rand, the tornado is al 
‘ways of brief duration. 
Hurricanes rarely con- 
tinue farther up the At- 
lantie coast. than Dela. 


may 


experience | heavy 
rain and high winds as a 
result, but the damage 
there is negligible. com- 
pared to that done in the 


south. What rain and 
wind the north receives 
tare said to be caused by 
the fact that a portion of 
the hurricane reverses its 
‘course after heading back 


‘out to the ocean. 
‘The immunity of the 
northern seaboard from 


nic storms ever 7 
1m time immemorial, tropical 
storms have scourged the earth, 
but our knowledge of them is compar: 
atively recent. Before the seventeenth 
century, hurricanes were known merely 
as excessively strong and destructive 
winds. ‘Their rotary motion was not 
covered until much later, after the in- 
vention of the weather chart, which dates 
only from the beginning of the nineteenth 
century. It was finally recognised in 1881, 


VERYBODY, said Mark ‘Twain, 
talks about the weather, but rey 

does anything about it, Hurricanes al- 
ae, Le the West Indies on 

acer ate ae esa at 
HT ogee 
hope for the future lies in the lessons 
Se ge ae 

After the San Francisco earthqual 
architects and engineers devote 
attention to erecting ty of buildis 
that would withstand urrence of ‘the 
great shock. An article describing the 
construction of hurricane-proof houses 
appeared in Porvtan Screxce Mowtury 
eee 

TEA fe Sn Praise 
Da pena 
eee cnet 
‘elements. The time will come when man's 
innate sense of self-preservation, coupled 
means to resist them. 


o 
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[gine the New Ocean Cable 


‘Four fiction beakes, acting directly on the 
Daying-out ‘rum, are ‘cooled by water 


ip in the world, the Dominia, 
recently completed the main link— 
between Bay Roberts, Newfoundland, 
and the Azores—of the latest, trans- 
‘Atlantic cable, which will transmit 
messages at once between the U 
States, Europe, and Africa, ‘The Dominia 
ix 509 feet. lon fwo feet longer 
than the Colonia, its famous sister ship, 
which has laid more miles of eable than 
yy other vessel inthe world. Its oil- 
burning engines drive it at a top speed of 


Ts largest and fastest cableaying 


space 
3,000 miles of deep-sea cable. 
Four huge tanks in the hold contain 
these miles of cable, all in one piece. 
Dating» tp, am sates cern fs Bape 
passing from shore t) e lengt 
the cable, lighting a signal lamp. If the 


PASSAGEWAYS THROUGH 

SOreeernucrURe FoR 
ABLE RUNWAYSOR 
PAIR=LEADS. 


—{TsoKtony 


Poe) murine oran 


Ba) came connor 


etamomeren 
Smet eearsreRs 
Forsiow om EARLE 


How the World’s Greatest Cable Ship Joins 


the Continents with Miles of Unbroken Wire 


lamp goes out, indicating a break or the 
development f a defect in the wire, the 

man on watch presses a button whic! 
instantly stops all machinery and the 
ship itself. Wheels and guides lead the 
able from the hold to a drum, wh 
gireles ‘three ‘times before continuing 

through a dynamometer, thence througl 
final sheave at the stern of the ship and 

phy i 

‘Through an ingenious system of brakes, 
the cable engineer governs the slack, 
which is allowed to take care of irrezular- 
ities of the sea bottom. A chain connects 
the shaft of the drum with a fan which 
revolves in a metal case with adjustable 
‘openings that regulate the inrush of air, 
aie consequently the speed at which the 
fan turns. eater the pressure of in- 
i, the slower the fan revolves 


rushing 
As it slows up, the chain drags on the 
shaft, slowing the drum. The fan's 


maximum drag is equal to the pull of 
forty horses, but. it has an thion 
effect without sudden jerking that might 
part the cable. 


FESIDES the fan brake, four friction 
brakes act directly on the shaft, 
which is cooled by a constant stream of 
water. A piano wire, played out with the 
cable, is kept taut and a comparison of the 
amounts of cable and wire that are let out 
shows the exact amount of slack in the 
cable. ‘The dynamometer shows, the 
stress on the cable in hundred-weights 
id indicates when the pull on it is near- 
ing the danger point. 

‘When the vessel is laying cable on the 
ocean's bed it plows ahead night and day 
fat an average speed of seven knots an 
hour, leaving about two hundred miles of 
opner wire behind it during a twenty- 
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Mechanical Men Walk and Talk 


UTOMATONS, as such, are 
not new. The inventor Areh- 
ytos, in 400 B.C., devised the 

first, a flying dove. A mechanical 
man that played cards, exhibited 
in London in 1875, was surpassed 
only a few months ago by a mech- 
anical chess player, which stopped 
‘of its own accord if the human op- 

ent cheated, The German 

ttleship Zaehringen, sailing the 
seas today without a man aboard, 
is guided by a mechanical pilot 
with radio “ears”. 

Marvelous feats, these, but 
“robots” are in themselves com= 
plete evidence that no mechanical 
contrivance can ever wholly re- 
place human labor, Their very 
perfection is a tribute, not to 
themselves, but to the intelli 
gence of the men who designed 
them and set them in operation. 
‘They respond, but man thinks. 


PON the rostrum sat a large and 
wesome figure, not unlike the 
iant warrior of brass atop the 
mountain in Sheherazade’s 
tale. But this huge monster 
cold white sheen of tin, and the 
experienced eye could tell that alumi 
‘was his substance. 
With his armor-plated chest, arms, and. 
logs, and sharp metal joints at the knees, 
he seemed Tike grotesque enlargement 
of the knights-in-armor that frighten 


ala 


h 
i the Heal Horteultural Hall 
Eeodon, Pairly meres ther netreed 
his lifeless gaze. 


that here ‘ras, some’ strange wymbal of 
self. 


relentless Fate 
‘Their won 

when, with a grinding, creaking noise, the 

ure rose and moved his stiff arms in a 

supertiuous gesture ask! 

Suddenly, the black, de 


rumbling voice. 
to public speaking, it gives me great 
pleasure». + 7" 
The spell was broken. ‘True, the voice 
had an unearthly sound, But the pro- 
‘nuneiation was that of the typical edu 
cated Englishman, and the words were 
the tine Ronored commomplees wttered 
1" presiding officers the world over. 
“ih auch navel fashion, the recent 
model Engineering Exhibition was opened 
in the British capital A acientat of note 
promised to preside; but a few days 
before the opening date, word was re- 
ceived that he would not be able to 
appear. It was then that Captain W. H. 


Amazing Automatons Invented to Operate 
Mighty Machinery, Speak at Meetings, 


Make Lightning 


Calculations, and 


Rid the World of Drudgery 


By ROBERT E. MART 


Richards conceived the idea of construct 
ing a man of metal to do the job. This 
creature not only would take the place of 
the defaulting chairman, but serve as a 
most appropriate feature for the engi 

ing show. He set to. work quickly 
istened his al 


Eric moved and had his being through 
the means of an electric motor, electro 
magnets, pulleys, and levers concealed in 
his body. For raising him from his seat, 
‘causing him to bow to the audience, and 
resume his chair, another motor was cot 
cealed in the platform under his feet. 
Ingenious electrical instruments (a jeal- 
ously guarded seerct of his inventor) en- 
abled Eric to hear questions and answer 
in a human voice. 


tle 
cl Capek, 
wright, in 


J. A. Roberts 


ARU 
Uy sechan 
KJ. We 


fie and Manufacturing 
npany, had astonished a group of 
engineers in New York by answering th 
telephone and doing 


the appearance of ‘Televox, was the 
Product Integraph, developed at the 
Massachusetts Institute of ‘Technology, 
Cambridge, by Dr. Vannevar Bush, pro- 
fessor of Electrical Power Transmission, 
and his assistants. ‘This marvelous con: 
trivance was described by Dr, Bush as 
ne carried to an ex- 
‘But the modest pro- 
Bo far © Tt ix the 
nearest approach ever made to a thinking 
machine! 


ND the last word in the mech 
man oF robot principle was apo 


compa 
distributing station—a plant 


ultimate capacity sufficient to light the 
hhomes of from 200.0000 to 300,000 families 
{a good-sized city’), yet one that hasn't 


Above: Televa, the 


ot the New 
Eaison ‘Com 
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a human being in it, but is controlled by 
aan operator three miles distant! 
‘The output of this manless pla 
000 horsepower, or about $20,000 man 
In other wo 
or at. his swit 
is really the 


mit the 


lops 
breaker opens, and immedi 
ately @ signal indicating th 
back over the telephone wires to th 
controlling board, where the lighting of a 
Tamp and the accompanying ringing of a 
bell call the operator's attention to the 
fact that something is amiss 
Robots in real action! Robots lighting 
our wile’s elec- 
Would you have be- 
years ago? But 


HHOUGH somewhat different in prin 
ple and application from the Televox 

lar power sets in motion the 

y. cooped up in a small, 
ing in uptown New York, 
to supply light and power. ‘The manless yo 
plant. is controlled. through telephone — tric iron 
wires over which a series of electrical im- lieved it ten, or 
pulses is sent. These impulses operate a that is not all 
relay in t 


“London pedestrians have been lokiag anaace at one another ever since this walking “robot” was 
teen string with her inventor, Cape: JA. esbertu A" Bobby” held up street talSe for them 


Wensley, inven 
delegates to th 


ing street 
j chanical creatures 
fashioned of copper veins, porcelain 

id with Insulated wires for a 
nervous system and vacuum tubes for 
vital organs! 

A week or two later, the claim was 
made in England that forty percent will 
he saved in the cost of labor through a 
machine which lays 180 yards of railway 

ck in an hour or re-lays four miles in a 
le night! ‘The device was tried exper 

y by the London and North 


that the track-laying mac 
p a section of old track s 
deposits it on 
carries forward a new section, and gently 
lowers it into the position where the old 
track was. 
‘Another robot with a vengeance! 


“robot” gun, 
holds its range against 
was used for the frst time 
staged at the tenth. 

Army Ordnance Association at the Aber- 
deen Proving Ground in Maryland, and 
astonished nearly 10,000 spectators. ‘The 
‘ew gun is set in action by sound waves 

ma the approaching en 


y plane, which 


its range. 
‘And, also very recently, a peaceable 
robot did a neat job, when Televox 
started the operation of a new $31,000,000, 

disposal plant of the City of 
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Romance Rides in the Air 


Lights of «great city far below, and the ghortly fingers of airport wearch- 
lights, ae they appent tothe atplae pst soaring high above the earth 


Stirring Adventures of Famous Flyers Who Have 
Met the Unexpected, Face to Face, in the Clouds 


ese parts in 
the cheery comment of 
his friends when Mazel M. 
ill, the head of the Cu 


tpt Buffalo, 
lots who had must thet fet feeble 
flutterings under his 
students who had Ii is pithy 
lectures, and aviators who had flown wit! 
him for vears agreed that “he could scent 


called him with affection born of 


mngers 
shared, was regarded as one of the most 
cautious, experienced, and weather-wise 
S¥iatore in the game 

But still, after some days of suspense, 


ther stunning blow was dealt the fly 
ig world. ‘The stocky, jovial manager of 
Curtiss Field, who himself bad sent out 
‘many a relief expedition, had crashed inte, 
‘a wooded hillside near Pond Eddy, Ps. 


By MICHEL MOK 


izable body and 
onne, manager of the 
Buffalo Airport, who hgd accompanied 
L They lay not far from a 

ris that once 


other aviators, zoomed low over and 


about « train. Aboard the train was all 
that was left of Merrill. 

‘The thoughts of those of the winged 
escort may be conjectured, “Merry” 
gone West. “Merry,” strong, shrewd, 
genial last week: now in a black box on 
that train, rum 


men. A Stiff upper lip and qui 
teeth come to be part and parcel of es 
whose daily business is a gamble with the 


gods. They are brave men, gay men, but 
they’ are thinking men. 

‘The fox Merry." Of that there 
vas no doubt, Thick weather, low eel 

oll trom Mer 

wd rendered every 
less. ‘They had reduced his ship first to a 
silly toy, then to a heap of rubbish, 


UT what really killed him was the 
‘unexpected. Aviation is so 
ing of age, but the unexpected ‘till Turks 
ahead of every set of propeller blades. 
A pilot taking off from a flying field 
Tops into the unknown. ‘Beyond him 
fre success or failure crippied limbs or a 
‘whole bods, life or death. Who knows? 
‘Adventure fo this hour rides in the air 
night and day, and ev 


aware that triumph and disaster both are 
hovering ‘round his winj 
High winds may face him, or fog, rain, 


sleet, snow, and hail Ground mist, low 
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‘The pilot lying at night, deops x are to light his way to aafety. From 
{Tipsinting made for Porutan Setesee Monnwcy by Charles Chapman. 


nd cross-currents of cold air are 
‘sinister traveling companions 
Then there. is always the impenetrabl 

blackness of a stormy night. It he fies 
high, the surface of the earth is but a blur. 
the flies low, he say eraah into a bill, « 
or & bart, while high-tension 
Poser wie, ite, ves fences, and 
brides area ee a 

"The unexpected m 
Teughter anda ited heart are 
ed above the clouds, And s0 he 
gambles and loves the element of hazard 
his job. 

‘Who can ever forget Lindbergh's simple 
but deeply moving description of the frst 
few hours on the memorable night of his 
tlantic ght? 

ust off the Newfoundla 
nest envelope the eastbound “We.” The 
temperature has dropped, and the heavy 
fog and mist have changed to rain. At 


coast dark: 
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thirty-eight degrees, it begins to freeze on 
the Spirit of St. Louis and there is only 
one thing to do—get out of it if possibl 

‘At 10,000 feet the machine climbs ot 
of the sleet storm, covered with ice. Be- 
Tow the pilot are the thick rolling cloud 
discharging their sleet into the ocean. He 
looks above. ‘There a serene moon bright- 
ens a deep-blue sky studded with stars. 

Lindbergh, completely alone, between 
the black, roaring ocean and that smiling 
heaven, winging his way to a remote con- 

nent. An hour and an experience which, 
before him, few men had shared with the 
angels, 

And humor, too, is in the bag of tricks 
the unexpected offers. No document fur- 
nishes such variety of heroism and good, 
unadulterated American humor as the 
service record of our air mail pilots. 

‘There is the capital yarn of Pilot Scott 
who had the unexpected serve him as a 


‘and could not see clearly. 
h to cirel 
he saw a gap bet he fog bank and 
the clouds over Saddle Pass on th 
route. He was halfway through th 
ture at an altitude of a mile and a half 
when the gap closed in front. He banked 
the plane and turned about. 

Impossible to see twenty feet in any di- 
rection. irplane jumped up and 


The 
down like a bucking broncho. He tried to 


climb but felt a jar, then another. His 
wheels were clipping the tops off cedar 
trees, ‘That was all he remembered. 
‘When Pilot Paul came to his senses, he 
was buried deep in snow. His left shoulder 
was dislocated. ‘The arm hung numb and 
useless. He pulled himself out of his white 
grave and found the sun entirely hidden 
hy fog. He could (Continued on page 156) 
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Wonden from 


Molten Sulphur 


LODGE 


By JOHN E. 


I YOU look in the New York tele- 


one of the romance stories of industrial 
science, 

‘To most of us, sulphur 
pal sae or memories of 


onl 
era 


Tieng pouiiliion, As eraels tooems 

‘Kobbe is the only man in the world devot- 

ing all his time to finding new uses for 

lish helped discover some 
jons for it. 


ix collected a. strange array, of these 
products, It includes everything from 
Hlowerpots that bounce without 
breaking when dropped on. tile 
floors, to cutting 
that mysteriously reduce 
the number of turns 
to rifle a gun 
barrel; “from artificial 
ied pottery, tonics 
0 pieces 
of tong ile alot Us 
that appear to be made 
‘of petrified wood; from 
battery boxes, bowli 
balls, and phonograp! 
orn to sulphurimpre 
nated concrete 


Spates 


Great things are expected from 
concrete. For instance, sea 
ng made of ordinary concrete 
Rieetorates rapidly in salt water. But 
then pilings are made of the new sulphur- 
impregnated concrete, salt water has very 
Ettle effect upon them, Similarly, the ac- 
tion of sewage upon ordinary concrete 
in pipes makes them short-lived and 
unsatisfactory. ‘The new  sulphur-im- 
pregnated tiles resist this action and so 
tre expected to provide an economical 
method of building sewage drains, Such 
tiles also redi the water absorption 
from 16.8 to 5.4 Loyera ‘They —- 
supporting strength, of "1,220" ponds, 
instead of $40 pounds for ordinary tiles 
of the same size. 


MAKING this super-strength con- 
crete, the sulphur is not added during 
the mixing. ‘The objects are made and 
then subjected to a bath of molten brim- 
stone, at atemperatureof between 140and 
160 degrees C. ‘The hot sulphur pene- 
trates the concrete at a rate dependent 
upon the mix and the moisture content, 
but the treatment is usually completed in 
from one to four boars, By the magic 
is ordinary looking yellow sul 3 
objects come out of the bath from four 


WEES et scratch a 
match, you are 
making use ‘of one of 
man’s oldest and most 
poses ond 
ur. Egyptians 
it to help them paint their 
inseriptions. The alche- 
mists of the Dark Ages 
used it im their attempts 
to change base metals into 
gold. Now thisoldelement 
is being taught new tricks. 
Some of the 200 surpris- 
ing new discoveries and 
products from sulphur are 
described in this article. 


to cight times as strong as they went in! 
At Niagara, Falls, huge fourteen-foot 
electrolytic cells, created by Kobbe with 
see rae at eee being used 
ant of company 
Gepositing iron’ electrolytically. For 
‘years they have been sub- 
jected to the constant action of a mixture 
‘of hot ferrous and ferric chloride solution. 
‘Yet they show little effect of the action of 
these extremely corrosive chemicals. 
‘Anallied use of sulphuris the making of 
pottery and imitation marble from com- 
positions, At the time, a factory 
is turning out such pottery, which, be- 
cause it obtains color effects, impossible 
by ceramic means, is expected to have a 
Oe a the applica: 
of the most interesting 
tions of sulphur is its use in cutting oils. 
Tt has been found that where ordinary oil 
requires eight turns of a machine to cut 
steel to a certain depth, oil treated with 
tural Wigt Notody” knees, Conte 
turn! | Why: exactly. 
‘The theory is that the sulphur increases 
the adherence of the oil to the metal 
under extreme conditions of heat. This 


htly about 
the pipe, The sulphur shrinks and hard- 
ens the eloth into a slid corrosion=resist- 
ing covering, 


IS effect of molten brimstone upon 
cloth is bang utilized in» number of 
other ways. Phonograph and radio horns 
have been made in this manner. Flannel 
is sewed into the desired shape and given 
its sulphur bath while stretched upon a 
form. “The sulphur “freezes” and the 
fiannel becomes as strong and solid as 
wood. Shapes which cabinetmakers find 
ult to create ‘wood ean, be 
achieved by this new process with a 
minimum of time and 


Under the sun of southern Texas, 
another of Kobbe's experiments is under- 
wy the Santa (Fe 


ring service test 
iiroad. On a stretch of test track near 
Cleveland, Texas, railway ties and fence 
posts, impreg- (Continual on page 161) 
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‘Three adults and two larvae of the 
Menican bean beste feeding om ta. 


“The boll weevil pest, which ents cot 
ton planters $300,000,000 each ear 
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Will Insects Starve 
Us to Death? 


By EDWIN W. TEALE 


ROM all over the world, recently, 

sntists journeyed to Ithaca, 
N_Y> to plan ew way and 
‘weapons with which to fight 
man’s unconquered enemy, the 
‘The meeting was the Fourth 
International Congress of Ei 
It formed the strategic council dit 
the world’s arm; 


‘This fight is no longer looked upon as 
sectional crusades 
against irritating 
pests, It is, accord- “ 
ing to a man well 


Ae 


ree Years 
thetes Bureau of 
Entomology — 

ard 
ossal battle of the 
‘ages: a silent, little- 
understood struggle 
to the death be- 
tween man and in- 
sect, in which the 


strange twists of 


Ei 


ANKIND is engaged in the bat~ 
Ue of the ages—a war tothe 


ng thee rut tre ee, 
* beetles first came to America 
from Australia to attack aphids whieh 

threatened Pacifie Count orchards. 
Four other allies are pictured here. 
Abie’ are the anastats iferiatur 
iny waep brought from Europe 

and Japan to feed on eypry moth: 

nd the Tehneumon dy, 

im corn borer. Below are 


aly tulldozen,. The resty no larger 
than pin points, disappea u 
grass and pebbles below the window. 

For ten years, nothing seemed to re- 
sult, ‘Then swartus of caterpillars began 
to overrun the country, ‘They stripped 
the leaves from trees and left them stand- 
ing naked mile after mil 
the voracity of these eaterp 
gypay moth—so-called beeause the color 
‘ol the male moth is fancied to be that of a 
vpay's fce—that 

a mast had 8 
lar appetite he 
would require two 
or three tons of 
food a day! 

Throughout 
New England 
spread the insects 
originating in those 
few doven eggs, rav- 


The 


by 
fighting, the report 
comes” from the 
ron scone of butle that 
the eypay mot 

have been more 


numerous this year 
than ever before. 
Ten thousand 


Too of 


miles wide, extend- 
ing from Long Is- 


fate have played abs, an enemy of 1 ‘moth, land, east of the 
their part. A'single i = ‘Adirondacks, to the 
putt “et summer Canadian | border. 
‘wind, the eracks in h pumps so pow= 
a ramshackle barn, = GD cxful they shoot is 

and a bunch of un- secticide eighty fee 

inspected iris roots, ¢ oor more into the air 
have helped carry ? before it breaks into 
the army of insects spray, 

to. its present threatening position. sprays attached to hose a mile long, Gov- 
‘When a sudden gust of wind, in the ernment fighters patrol the area, strux- 


summer of 1869, swept around the corner 
of a hours in Medford, Man tet be. 
1 trail of greater than if 
had been a hurricane. In the house lived 
a French astronomer named Trouvelot, 
Who was caring on queer experiments 
with a brown little moth, attempting to 
Crombreed it with the ‘moths of silk- 
worms in an effort to produce caterpillars 
immune from plague. From a window 
ledge the breeze swept a small 

box. containing a few dozen exes of the 
brownish moth, to the ground. In spite of 
frantic searching, Trouvelot recovered 


sling frantically to hold back the menac- 
ing moths from the thick timberlands be- 
yond. Seven hundred thousand dollars 
in state and federal appropy 
each year to fight this hurricane 
which a Io al ‘of wind loosed fifty-nine 
years ago: 

Ina manner only slightly less dramatic, 
most of the advance legions of the Euro- 
pean corn borer are thought to have come 
through the cracks of a rickety barn near 
Everett, Mass. A shipment of broom 
corn from southern Europe lay in the 
famahecklo boing long esoupl fox the 
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moths of the hidden enemy to develop. 
‘They wigeled through the eracks and 
laid eggs in the near-by cornfields. 

‘The moth of the corn borer. so small a 
postage stamp conceals it, flies only 
hight, and the farmers knew nothing of 
its existence until they investigated a 
strange blight that swept over the fields 
of New England and the Canadian 
order, consuming ax much as seventy- 
five pereent of the crop, and in ane area 
of $00 square miles, across the line 
Canada, making a clean sweep, lea 
only sickly, yellow stalks that produ 
igh a single appropriation, 
” destroyer cost the Government 

000, And this was merely to hold 


ladelphia, Flying fv 
fata stretch, and propagati 
peat swept castward, 
Pennsylvania, where it ravaged orchard 
‘ater orchard, more than 8800,000 each 
Been poured ito the battle 
ingninst it, with little result 
‘At another point, when man was off his 
quard, a new insect horde advanced. One 
flag’ in 1802, down at the lower 
‘Texas where the Rio Grande flows 
the Gulf of Mexico, an insignificant i 
“hug” landed on a stalk of growing cot- 
ton, Tt had made a nonstop 
the’ river: from’ Mexico, where cotton 
afew friends, it 
Texas, and from 
to new conquests 
i boll weevil which has 
tudvanced through the tout, coting the 
cotton planters 300,000,000 a vea 
Tt has been within the last thirty-five 
vears that all of these enemies of man 
have gained their foothold. There are 
many others—the Hessian fly, whose 
every larva means a stale less wheat; the 
tiny leaf-hopper loaded with microscopic 
Dits of virus deadly to. sugar beets: the 
peuch borer, the Mexican bean beetle, 
the chinch bug. 


URING ies thirty. 
have made progress 
He temcomrinn to eu emeions 
of the insect horde humming through the 
tir freighted with bacteria or protozoa 
more deadly than bombs. Most of us 

ow of the fight ogni s,! 

mosquito, and the other germ spre 
‘concerned our health and com- 

y. But, concerning 
ion of these destruc- 

legions which have 
crossed the border in a dozen 
places less is: known. 

‘The seriousness of this in- 
vasion is pointed out by Dr, 
William Crocker, Director of 
the Boyce Thompson Institute 
for Plant Research, in Yonkers, 
N.Y. In less than fifty years, 
hhe says, the United States wil 
have a population of 195 mi 
Hons, demanding a. seventy-five 

food sup- 
Even now. through in 
sand plant diseases, we are 
losing from ten to fifteen per- 
cent of all food raised, Insects 


tive fore 


percent increase 
ply 
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alone rob us of two billion 
dollars a year. In other 


enough food for the insect 

Unless the battle against 
them is won, Dr. Crocker 
says, a food shortage for 
‘man will result. That the 


Government is live to this 
danger is seen by a glance 
at the record of its war 
chest. Two million are set 
aside each year f 


the Bureau of Entomology. 
Other bape sums are spent 
terlocal battlesagainst 

For instance, Cali 
spen 


pest 
fornia orchardists 
‘$45,000,000 a year, almost 
as much as the ‘Federal 
total 

‘The reason that the six- 
legged little enemies have 


Rola in the wake of an insect invasion —woodtland at 
Barnstable, Mans. stripped by fypey mothe. Alter 
1 35:year war, the pests ore more numerous than ever. 


swept ahead in spite of the hundreds of 
millions in gold and the thousands of 
trained troops in the field, is twofold. 
‘One answer is that nowhere else in the 
world are such large areas devoted exclu 
sively to the same crops year after year. 
‘The other is that when these invaders 
came they traveled light, ‘They left be- 
hind the parasites, which in some cases 
destroyed as many as ninety percent of 
their young. So they worked in the fertile 
fields of the new territory unhindered by 
their natural enemies. 


In thi attr fat cone ane is 
stron for ultimate vietory. 
Only half the insects live on plants or 
infest the larger animals or man, The 
other half live on fellow insects. S80 
temissaries have sought in far eoun- 
tries for strange insect allies to help 
in the struggle. 

One such recruit is a beautiful, metallic 
green, tree-climbing beetle from Europe. 
Ie ra from twig to twig of eypay math 
infested trees, devouring caterpillars at 
‘great rate. its only defect is that it 
‘overcome by drowsiness along in August 
and goes to sleep for ten months, 


WO ather enemies of the gypsy moth 
“Ticmoens tom tis Cone 
small fy found in. Japan, 
Europe, is being raised tn the labora 
of New England and. “planted 
colonies of ten thousand in 
infested regions, ‘The other is 
tiny. wasp which attacks 
Chater of moth ep ad ays 
its own gas within, 
that the Hite wasps wil hate 
first and eat ther hosts, 
For the development of such 
allies, the “Gypsy Moth Lab- 
one af the strangest 
ia the world, has boon estab 
Hished in Medford, ‘Mass. Ta 
smal lass vial, iy parasites, 
brought. from’all” over. the 
arth, are raised” with infinite 
tare. ‘Some kinds are fed twice 
diy ons mistare of howe 
ee 
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Queer Things Found itsichi. 


Roast Grubs, Fried Ants, Snakes, Skunks, and Monkeys—Even 
the Earth’s Soil—Are Relished in Far Places 


ILCANIC earth for food is the versity, who has sampled everything from ‘The latter are common in Mexican 

Y woodchucks and muskrats, both of which markets. Alligators furnished Prof. Reese 
already distinguished for its he says can searcely be told from rabbit, with euts which he found almost equal to 
variety, From the slopes of to big lizards (iguanas) and salamanders. veal cutlets. 


Pate 
curious edible soil, capable of sus- 
faininglife indefinitely. Found six 
inches to a foot below the top soil, 
it tastes like unsweetened gelatin. 

High officials confirm the claim 
that nutritious. 

‘There is almost no limit to what 
‘aman can eat. Most of us may be 
too fastidious to extend our « 
bazond, @ few familiar dishes 

eo 

Almost every kind of insect is 
With te pbs, wralng unde 

‘ith tree » wriggling " 
‘the bark, Java natives make ex- 
sila teers or Cape them 
on in many juicy 
white ants are more of a eed 
than a pest. Africans eat them 
raw or well cooked in grease 
Brazilian merchants of Sao-Paulo 
display great “occodome” ants 
dressed up like dolls, advertising 
others they sell to the aborigines 
for food. For dessert the honey 
te eee, 
eee ‘use, is popular in Mexico. 
ae ani oreacns aes 
with the flavor. leet almonds 

‘Nor are caterpillars ised as 
food, Larvae of the large Pandora 
moth, according to Dr, Austin H. 

arte na 
ion, are relished by Piute Indians 
of ores, the eastern foothills 
of the kis 


INAKES are eaten today by 

natives of our own Southwest, 
of Australia, and of South Amer 
ica, and, Dr. Clark says, “They 
are very good, as T can testify.” 
‘Skunk meat hardly. sounds at 
tractive, yet Prof. E. H. 8. Bailey 
of the University of Kansas, de 


clares, “The natives of some parts 
of Argentina class skunk steak as 
8 delloney on the onder of our 
yellow-legged pullets.”” 

Human nature always has re- 
volted against the introduction of 
strange foods. Potatoes and toma- 
toes met with opposition when 
they were introduced in Europe. 
as did grapefruit in America. In 
‘many cases it has been simply = 
matter of getting used to the 
novelty, Monkey stew or minced 
inonkey probably would be en- 
joyed by anyone who did not know 
‘what animal was before him, se 
cording to Prof. Albert M. Reese, 
zoologist of West Virginia Un 


The Birth of Aviation, A 
Great Human Document 


Begins in Our Next Issue 


S DECEMBER 17, 1908, Wilbur and 
‘Orville Wright, bieycle mechanics of 
Dayton, Ohio, yed a frail con: 


world the airplane: 

imost unbelievable, yet after twenty= 
fave yours the rea svoty of the Weight heotaers 
hhas never been told. The world has wondered 
how two obscure young men, neither of 
whom had finished high school, could per- 
Torn. the complicated technical research 
that laid the foundations of the science of 
aerodynamics. The Wright brothers them= 
elves would not speak 


(THEN, years later, Orvill it, the sur- 


right 
iving brother, told John R. MeMahon, « 
writer well known to readers of 


R. MeMAHON has woven these fascinat- 
ing facts into a moving, gripping tale, 
Lighted by ashes of humor and revelations 
character that make itof constant and ab: 
Socbing interest. ‘The fest installment will 
ppear in our January number.—The Editor. 


‘As for vegetables, of 16,000 

plants examined by E. O, Jordan 

chairman of the Departinnt of 
(ygiene and Bacteriology at 

University of Chicago, only about 

three percent were found to be 

Bolsonous; the rest are theoreti 

ly edible, Bven the poison may 

by cooking, as in the 

Jay soy the bitter cassava, South 

American. root, whose "deadly 

russic acid is removed by running 
water and heat before eating. 


CAN'T Av pees earth: 
worm: ot ‘ages 
with ra” sone Clisers boy ty 
be saying today. But his parents 
cat and fike them. Great quanti 
ties of the familiar worm are 
— frayed ‘Of all sea 
pees clases plo ngs, 
sea-slugs, the size of oe 
‘They make a sustaining broth 
‘that has merited introduction into 
some of the Australian hospitals 
Delicious salads from chrysan 
themums are made by the Jay 
nese; and white locust (acaci 
flowers make appetizing fritters 
‘One of the Lange of 


taloed by cooking wi 
special syrup is a treat,” 
ou woul n't eat these food, 
perhaps; you're prej 
Tee feces apse is con 
which you find such a succulent 
appetizer. Similarly we turn up 
‘OUF noses at mussels, prized for 
food abroad. How, then, ean we 
accuse Arabs of poor, taste in 
their preference for fried crickets? 


LSEWHERE in the world 
‘than in Japan, where natives 
term the volcanic’ soil first des- 
cribed as ‘‘mountain-god barley 
food,” there are whole tribes of 
Java natives 


io a paste and bake it lke 
cookies; even in 


Spain lovely ladies consume 
made of gritty sand, though more 
for their complexions than for 
nutriment. 

Perhaps the day is not far dis. 
tant when, due to rapid travel and 
to necessity, our diet will include 
nearly every insect, plant, and 
animal which does not poison, 
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Gillespie Dam, Gila River, Avie 


RAKES squeal. 
Four motor 
cars grind to a 
stop in front of 
a man_ waving 
checkered flag. Haggard 
driversslump forwardover 
their wheels. Tt is the end 
‘of the race, a 90,000-mile 
epic of men and machines 


at Hammonton, N. J. 
‘And none too soon. ‘The 
track is. going to pieces! 


care 


iy thousand 
miles in 26,336 minutes, 


ride over mountains 


N THIS absorbing article Mr. Armagnac 
takes you behind the scenes where the 
motor cars of today are tested and proved in 
breath-taking feats of speed and endurance. 
He introduces you to the daring pilots who 
put your new machine through its paces—to 
the “Cannonball” Bakers who switl around 
the speedways, plunge along the open road, 
nd through floods—to 

the end that all of us may have better and 
sturdier automobiles to drive. 


that it keep going for just 
about thirty-four hours. 

When man and motor 
match their endurance, 
the man comes in a bad 
second. It is no question 
‘of how far, or how long, 
the ear can'go, but simply 
how long its’ driver can 
stay awake, Chained to 
the wheel of an Oldsmobile 
with regulation U, 8, 
Army handeufls, Roy L, 


Haines, at Anaheim, 
Calif, drove it. for seven 
days and nights before he 


gave in, The car was still 
going strong, 


XE moring tat fume, 
jst at daybreak, a, 
mud-stained and dust-cov- 
ered Franklin sedan leaped 
off a ferry and into New 
York City: At the wheel was 
“Cannonball” Baker, one of 
the most colorful of tall race 
drivers, In six days and a 
hhalf he had dashed across the 
continent from New York to 
Los Angeles and back again, 
hanging up a new record for 
the round trip. His time of 
just three days and nights— 
seventy-two hours flat—from 


the 30,000-mile marathon 

around the wooden saucer. AIL stops in- 
cluded. ‘Two cars have run at an average 
speed of sixty-eight miles an hour for 
nearly three weeks, day and night. 


ARP ‘the most amazing thing about 
the whole performance is that these 
are not racing cars—they are stock cars; 
‘identical, down to the bumper and rear 
view mirror, with any you may see in a 
dealer's window, Two President roadsters 
picked at random from the assembly line 
of the Studebaker Corporation's Detroit 
ry are the holders of the sixty-eight- 
mile record just described. A pair of 
President sedans n, like the road- 
asters, by represe ‘of the American 
gs Lssocig Sg gerne 
three-mile averages. So carefully 
Association officials make sure that these 
four were stock cars and nothing more, 
that. veep took them apart and put them 
together again. 
‘On the same Hammonton track, 


n cars have run at an 
sn-hour pace for twenty-four hours, 
with time in the pits included; two 
thousand miles ina day! Other cars have 
performed feats as amazing. 

Such tests as these, however, are more 
than an endorsement of any particular 
make. ‘They are a tribute to the astound- 
ing stamina of the modern automobile. 
‘They proclaim that the vehicle you can 
buy today is a tried and tested Viking of 
the roads. 

‘Not long ago 831 drivers, taking turns, 
drove a Whippet roadster thirty days and 
thirty nights without once allowing the 
motor to stop. At the end of a 12,608- 
mile run through Pennsylvania and New 
‘York states, the car entered an Ithaca, 

N. Y..speedway and broke a track record 
for stock four-cylinder cars over a five- 


Lindbergh 
‘monoplane at Paris and asked but one 
thing of his sturdy Whirlwind motor— 


‘Los Angeles to New York, 
was the fastest ever made on 
wheels between the coastal citi 
times his speedometer 
ered past eighty, and hi 
entire trip was 
miles an hour. ‘That ii 


poral, and this he. piloted from New 
Angeles, climbing hig 
mountains that had never been attempted 


in this manner before, 
‘Through one of the worst floods of the 
South's history, a few months ago, two 
wunded a Reo roadster from Miami 
to Chicago in thirty hours and twenty- 
five minutes, covering the 1,001 miles in 


and Eastern Illinois Railroad, and the 
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Floridan, pride of the Ili- | 
is Central, which both 
make the trip in a little 
‘more than forty-three hours, 
tuse eight engines and eight 
ne crews to make their 
schedules; but the Reo 
came through with the 
power plant and the 
two drivers it started 


ered repeatedly. 
3 year @ standard model Auburn 
car set a new climbing record for 
stock cars by racing to the summit 
of Pike's Peak injless than twenty- 
two minutes. It finished the trip 
within four minutes of the time set 
by the fastest racing ear in a dupli 
cate event for special machi 
striking tribute to what racing and 
engineering tests have done for 
stock models, 


A novel variation of hill-climb- 
ts, blocks were nailed to 

make a runway up a precipitous 
Pittsl Pa., cableway for street 
cars, A Whippet car climbed. th 
850-foot, thirty-seven percent. grade 
in the amazing time of forty. 
seconds, ‘Then it turned arou 
came down in neutral gear, with onl 
the four-wheel brakes to save the 
diver from heing hurled to his death 
at the bottom 

impromptit performances of cars, as 
described by their owners, are even 
‘more impressive than many of these pre- 
arranged speed and endurance trials. For 
instance, Hl. ML Fenwick, tool salesman, 
was in.a hurry to get from Los Angeles to 
New York. With a companion, he set 

his Dodge car. A. coll 

held him up three ho 
but he was in New York just 
wv-six hours after his departure 
from the west coast. He had beaten the 


id 


‘sverage nosed of 95.2 miles an hour om proving track. 


—learned that an auto race was to he 
held. Without knowledge of their par- 
ents, they stripped a family Dodge of top 
and windshield, entered it in the race, and 
~an-hour clip. 
and of auto 
dealers who would sell him a new car, is 
J. H. Christiansen, of Benkelman, 
His Oakland car has piled up 
miles on its speedometer to date, and is 
still. going strong. 
Not long ago, William J. 1 


3A 


fal of rater hi 
‘wall of water upon unsuspecting inhabi- 
tants, Lifeor death to them wast matter 
‘of minutes. Leiner heard the thunder of 
the oncoming torrent, wheeled his car 
about, and dashed back to spread the 
‘alarm. Next day, when the torrent had 
partly subsided, he was first in the field 
With telephone wires to restore communi 
cation to the stricken area. He drove 
through two-foot-deep lakes, using pieces 
of rubber hose to keep his ¢ fold 
‘and crank case inlets above water, With 
railowed 


ROM Africa comes the story of a 

thrilling rescue in which the stamina 
‘of the modern car meant everything. On 
the summit of Mt. Kenya, in the eastern 
colony of that name, the explorer Martin 
Johnson and his wile lay stricken with 
Fever, too weak to move. Down thro 
tracks fore of the slope tothe 
motor camp below, thirty miles distant, 
‘@ native bearer raced to dispatch one of 
the motors to Nairobi, 200 miles away, 
for a doctor. 

But when the bearer arrived, John 
in charge of the motors, 
jerently, He got. together 


ide, and stepped on 
h the forests he crashed. 


n chopped them don 
sie ter oP Ts 
battled with the jungle, until at last he 
was at the summit that had taken the 
explorers five days to climb. ‘The Willys- 
Saree Salt ol 
2 rae eee ce 
elipieeh bree rari 
Spenics 


{OM Cape Town, on Africa’s south- 
examost tip, to Cairo northern 


(Contin 


attempt during (Continued on page 135) 


‘ 


OME fishermen of Norway, steam- 
ing with their traw! nets through 
the rongh seas twenty miles off 
shore from the town of ‘Troms, 
salvaged recently a last souvenie 

‘of the great adventurer, Roald Aniund- 
sen. It was a pontoon from the hydro- 
tirplane in which he had flown north. 
ward to the rescue of the wrecked and 
marooned crew of the Italia, airship of 
General Nobile’s polar expedition. 

Old friends, andl especially old com- 
panions of his Arctic and Antarct 
plorations, aece 
‘of the flying machine as proof that Am- 
tundsen was dead, Tt was for them as if 
the pontoon spelled out for a 
career unrivaled by that of any explorer 
whoever lived. 

When Roald An 
‘Tromsd in a giant 
French governm 
the pontgon was recov 
tember. ‘The huge hydro-ai 
Amundsen the only possible means of 
transportation to the distant, shore of 
Spitabergen, from which he hoped to 
direct the reseuie of the Ialia's men. Tn 
‘June the airplane engines had been tuned 
to the warm air of France in preparation 
ight to New York. 
Overnight preparations were made to 
send it to t Major Rene Gui- 
band, hero of a nonstop flight to Mada- 
gnsear, was the pilot. it Cuver- 
Wille, just out of the hospital after the 
amputation of several fingers, was the re- 
lief pilot. Besides these two there were 
Vallette, a radio operator, and two others. 
The five rose from the ‘Seine and flew 
northward to Troms, where Amundsen 
and Lieutenant Dietrichson, a Norwegi 
flyer, were taken aboard and the 
refueled. ‘Then the flight was resumed. 


QOMEWHERE out over the sea the 

engine must have failed. Adolf Hoel, 
himself an Arctic expert, believes the 
flying rescue expedition turned about at 
the first sign of engine trouble and was re- 
turning to Tromso when it fell into the 
sea. 


{or a trans-Atlanti 


POPULAR SCIENCE MONTHLY 


December, 1928 


MUNDSEN! The very name carries the sing of the Arctic winds; 
the mystery of the whité places of the earth. Ofall men, he alone 
had stood at both frozen tips of our spinning world, From boy- 
hood, his life was dedicated to the lonely polar trails. And when, 

| aweathered old man, he roared away into the white silence, on a winged 
quest of rescue, it was his beloved land of snow that claimed him at last. 
Even today, as Byrd and Wilkins plow southward toward the Antarctic, 
it is the spirit of Amundsen that leads on. This is the story of 


The Last of the 


it perl, but the old explorer 
tc returned to civilization so 
weryone | t 
he wis dead that a Kind of legend 
grown up about his name. So, when fish- 
fermen saw smoke arising from the uni 
habited wastes of Edge Island, near 


Josef land, ‘of Norway said 
‘Amundsen.”” ‘That was before the findin 
Of the pontoon. Wut for that evidence 


disaster, many of them still would be 
looking for the return of the only man 
who ever led successful expeditions both 
to the North Pole and the South Pole. 


MHE passing of Amundsen ended a 
career of tion without parallel. 
‘This great Viking went farther, stayed 
longer, and suffered fewer hardships than 
any man who ever penetrated the f 
‘areas. Fully thirty years of his life 


the works of Sir John Franklin, the 
British explorer who had been trying for 


He was born in 1872. a few miles from 
Oslo, the capital of Norway. When he 
‘was a few months old his parents moved 
into the ity, where he attended school 


until he was cightcen. At fourten he nt 
hhis father, and thereafter was don 
by en ambition of Ks mother that he bo 
come a physician. 

‘A glance at a'map of the world will 
show what contrary, force was, pulling 
against that mother's plans. ‘The rela- 
tively little known, world we call the 

its 4 ‘unceaaingly 
from the North Sea, 
x Wild Wise ted 
forway, as our own Wil tires 
the boys of America, 


AS A.Bey Scout of today hunts out 
‘sparse woodland near our cities to 
Practice frontier” life, so young Amund= 
fn practiced living as an, Arctic explore, 
ite ‘to train his body, to endure 
hardships. Because he insisted upon 
sleeping with his windows wide o 
the blasts of a Norwegian winter, 
regarded as a freak by neighbor 
Kept their windows tightly shut. At 
‘every opportunity he was off into the 
hills and mountains that rise on all sides 
‘of Oslo. He traversed miles on skis eve 
Seton tensa ages 
etme he played otha o toughen 


een, when he was graduated 
frou colle awed a suacvelony 
a n, in accordance 
with his mother’s desires, he entered the 
university at Christiania (as Oslo was 
then called) and began studies for the 
medical profession, “He had completed 
Tittle more than haif the course when his 
mother died, and he promptly left the 
university. He set his face toward the 
career of his desire. 


‘AGERLY he entered the army for his 

term of compulsory service. Once 

hhe made a daring trip on skis, in dead 

winter, across a plateau that’ was de- 

serted even by the Lapp herdsmen who 

there in summer. It nearly cost 

him his life. With a companion he be- 

came lost and wandered half starved for 

several days. One night he tried to find 
shelter by bur- (Continued on poge 1 
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Our Games 


Ages Ago 
‘Swimming Champs of Old Egypt 


Bag-Punching Pugilists, Hockey 
and Soccer Stars—Just as Now 


Gene Tunney in 
iia 
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The World Must Drink, and So— 
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They’d Please 


Any Housewife 


DDathtub, where ie iw handy for midweek wash. 
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‘Though ested by slectricty, this 


‘The contact locke 
Wien tn wear of leon at the abt. 
omething sew in can openers. A jlated 
ef the handle with numb and fot 
"nie blade around top of 


Seddeniy ras of the 


For the breakfast nook the latest convenience it an “elacric the 
{hat hangs om the wall sear by. Tt fitted with Bandy outer plugs 
fer cooking appliances. Any to appllencen may be plugged In at once 
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Keeping Pace with Aviation 


‘Thee semerkabie photographe ehow the 
‘Navy. mor ote 


‘A curious fying machine, jit lavented in Germany. The 
‘controlled by dats, are turned ike ate wheels. 
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Rocket “Boosters” May Start Big Planes—Extra 
Wing and Oil Motor Mark Advances in Aircraft 


OCKETS as taking-of aids for 
heavy planes are forecast by 
recent "successful experiments 
with this novel type of propul- 

sion in Germany, observers say. A big 

air liner requires twice as much power to 
get off the ground as to eruise once it is 

the air, according to experts; and rockets 
to. supplement. the propellers’ traction 
might boost the plane quickly to flying 

speed, permitting a short run instead of a 

long one before taking wing. Fanciful 

reports of building. so-called “moon 
ts,” it ig pointed out, may actually 
ch serious plans to revolutionize 

y commercial and war planes. 

public interest was aroused by 
teats 9 fw months ago, in which Herr 

‘von Opel, German designer of a rocket 

propelled automobile, flew a large model 

Airplane also propelled by rockets. He 

and other designers propose variously to 

apply. the idea to. man-carrying craft 
capable of erossing the Atlantic. 


“Extra Wing” Lifts More 


GIT his invention of an “extra 
that can be attached to an 
airplane without alter 
D. Fowler 

Brunswick, 
planes may carry double their normal 
load in passengers or freight without 
sacrifice of eruising speed. ‘The Fowler 
wing, a long narrow flap at the back of 
the main wing, is adjustable, Tt can be 
extended to supplement the wing area 
when taking-off, and drawn in beneath 
the wing for fast eruising. Its extension 
by the pilot who operates in fight from 
the cockpit, ssid to provide safe control 
recent tests at Pitcairn Field, 


ing 


dcphia, a. Canuck light plane 
x} with the device too oa with 
1 ie wc petal 
Observers declared that the in- 


tithe conttos, wih the austty 
either folded or extended. % 


New Oil Motor Tested 


MESS retastion of oi-burning mo. 
itplanes may” follow 
ts of a new 200-horse- 
engine developed by 
the Packard Motor Company. In a 
demonstration at Detroit, Mich., it drove 
monoplane successfully. 
‘The new motor practically banishes fre 
hazard, its designers declare, by replacing 
inflammable gasoline with heavy oil. 

‘Not long ago the National Advisory 
Committee for Aeronautics demonstrated 
at Langley Field, Va., a one-cylinder 
‘experimental model of an oil motor of this 
15p developed coe Reseporer fe 
every three pounds of weight, compari 
favorably with the lightness of standard 
gasoline motors. Now the same power is 


claimed for the Packard motor, a multi- 
cylinder, radial, air-cooled type, fully 


developed for sirplane use. It further 
groun 


air tests are successful, the 
new motors may be turned out in 
‘quantity. 


Bombing Fleet Too Late 


HEN nine huge Army bombers 

flew from Langley Field, Va., to 
Mines Field, Los Angeles, not long ago— 
the largest fleet of its kind ever to cross 


Yates 
Army in flying forma 
tm th toe control 


Precision they speed. wing 
ee 
c 

Tess fa. the. alr since men frst 
Hew, a quarter of a century apo, 
“Di these pages each months 
POPULAR SCIENCE MONTHLY aims to 

ee reror anes 


of the sky fn an interesting way. 


Se covntry—they. peared commenced 
airports en route wholly i te in 
time of war. Had the air fleet been 
rushing to defend the west coast against 
aval invasion, i would have arrived too 
te. 
ksome delays were experience pilots 
said, because most fields lacked adequate 
stores of gasoline and pumps to load it. 
any stations. fuel planes from an 
inary auto filling pump—but a t 
ton ‘bombing plane cannot) be moved 


Train Flying Weather Men 
[OW to forecast flying weather is 


class. Dr. Rossby was formerly chairman 


of the committee on aeronautical meteor- 
‘logy of the Daniel Guggenteim Fund for 
the Promotion of Aeronsutiea. Now that 
metropolitan _newspay have begun 
publishing dally Weather Bureau pred 
tions of flying conditions in connection: 
with the regular weather repor the 
demand for men with speci 
this branch of meteorology is increasing. 
Another innovation in education is a 
school for explorers, said to be the only 
one of its kind in the world, founded by 
Dr. ‘A. Hamilton Rice, of Philadelphia, 
who headed a teen airplane expedition 
into Brazilian jungles. Geographical sur- 
veying and eld work are stressed. 


Canada-Mexico Air Lines 


month in Porutan Screxce Monty, 

now in operation, Mexico and the 
ited States are linked at last by a new 
route from Mexico City to Neuvo Laredo, 
fon the border, connecting through a, 
Laredo-San Antonio, ‘Texas, spur with all 
the airlines of the United States. Canada 


oth mall and psec 

Opening of the M 
triumph over extraordinary handi 
Its path, which follows the Mexican 
National ‘Railway through rugged and 


gers are carried. 
route is = 
Ds. 


mountainous country, had never before 
been surveyed for regular flying. 

Air mail for Canada should carry five 
cents postage for the first ounce, for 
Mexico, twenty cents, 


A New Map for Navigators 


ITE atest way to rpresnt the curved 
earth on a ol ‘ida 
fiyers to navigate, It is a new ty 


new type of 

map, devised by Bradley Jones and 
Bicut of the Tnotramesk and Navigation 
Unit, U. 8. Air Corps, primarily for use 
with’the radio beacon, 

For all its imposing name of “equi- 
distant. zenithal projection,” the new 
chart is simply a’ miniature of a huge 
imaginary flat card touching the earth 
at Wright Field, Dayton, O,, with points 
oon it that mark every neighboring city 
directly beneath them. ‘The result is a 
juap that shows accurately the direction 
of every city within 1,000 miles of the 
field, as indicated hy a radio compass. 


Anywhere by Air Taxi 
Abe A hurry to get somewhere—any- 

‘where in the United States? Just pick 
up the ‘phone, and call an air taxi. 

‘That is the program of the Curtiss 
Aeroplane and Motor ‘Company, which 
jis preparing to establish air taxi service 
in twenty-five cities throughout the 
United States. It is said to be the first. 
concerted attempt to establish an air 
tax organisation ‘nation-wide in scope: 
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You Can Look at Your House 
Before You Build It! 


By JOHN WALKER HARRINGTON 


ODAY—thanks to the latest de- 
Vices of architecture—when you 
plan a home of your own, you 
ean see that house of "your 
dreams. before you" build it 

standing complete, with all its trimmings 


inspect it 
have selected for 


hite. 
photographed 
trees, adjacen 


surrounded by 
tures, or other features of the tho 
fare where it will stand. It appears 
exactly as it will when finished, with ite 
true dimensions and relative’ propor- 
tions to its environments. AIL of its 
attractions, as well as its possible dis. 
‘advantages, are clearly and unmistak- 
ably presented. 

‘This latest development in architec 
ture enables any prospective house 
builder to inspect an entire series of such 
photographs, from which he may finall 
select the exact plan that he and 
family like best. And 
realistic image is not merely a photo- 
graphic reproduction of an_ architect's 
sketch—a “rendering” as it is called in 


it done? What seems 
to bea picture of an actual, three. 

dimensional structure, isa cleverly scaled 

photograph of a 

miniature model 

‘of the projected 

home, ‘super 


Few persons 
can ‘tell how 
fouse. will “ap- 

merely ‘by 
Footing at” the 
architect’ plans. 


Drawings, blu 
prints, even 
sketches’ may 
confuse and mis 
Tead the layman, 
‘The untrained 
eye cannot vi 
sion the three 


dimensions merely by looking 
and curlyeues on the flat surfa 
tracing or blueprint. Least of all ean 


‘see how a mass of brick and wood and 

metal will look on 2 site, with its steps, 

paths, lawns, shrubs, and trees, or as 

compared with adj 

related to a street or road 
‘That is why an increasing number of 

architects are working out models or 


1 FIRST glance the latent 

advance’ in srobivectural 

| fotence, here, 

| many er lke "manie. a 
‘etually It ke very preston 

extremely wsefule Mr. Harr 

ington. explaina in ample, 

mntechnical language a 

cjaating ecw method of house | 
aa ag which saay save yon 

Many dollars and much worry | 


when you build that home of 
your own. 


miniatures of houses in clay, wood, oF 
Reatard in the cab.” a they a 
Ktter the prospective me 
proved a rough model, the formal plans, 
hecenary Tor the estate and gullance 
of the contractor, may be made, 

from then a ode wth more dts = 

prepared, if needed. 

‘Fire principle on which this method is 
based was fir introduced in the erection 
of a skyscraper. Helmle, Corbett. and 
Harrison, architects of the Bush Building 
intmeloaphctogepial he Giy Wok 
first made a photographs of the cit 
in which was the ster The camera stood 
onthe root of building across the 
Street, about 300 fect distant. A photo- 
raph of the model of the building was 

then pasted on the 
Photograph of. the 


‘The same idea was used by these 
architects in showing how the Asa Bush- 
nell Memorial at Hartford, Conn,, would 
blend with the locality selected for it, 
although its foundations were not yet 


Since large office by 
greater revenue if pleasing and cons} 
uuots, much care is taken to be sure they 
will ‘present an attractive appearance. 
A large insurance company, for instance, 
recently decided to change the plans for 
its new quarters when half the steel work 
wasup and at tremendous cost 

fully as important, if not more #0, 
that homes be built in’ harmony with 
their settings. If the sites chosen are 
level, one can judge the effect by affixing 
‘a photograph of a model to that of the 
site. Sites should be “posed” from an 
elevation of ten to twenty feet, and the 
models from the same relative angle 


ings yield a 


from the camera 40 a8 to include the root. 
Some wealthy men, before erecting large 
country houses, get airplane views of the 
site with the surrounding landscape and 
community. 


NHS new idea shows many things not 
apparent from a drawing in perspec 
A clever draftsman can make a 
falored sltch showing a house against 
blue sky and white clouds and hemmed 
in by trees and bushes, but it will luck 
of reality present in even an 
amateur's photograph of a model, An 
artist, by a deft: touch, 
fault, but a model ¢ 


if so, at prohibit 
|, the ‘draftsman will 


ho 
the truth. It 
‘ean show, for in- 
stance, that a 
Irungalow will be 
‘small lot, if built 
flush with the 
street. One of 
pao s bows 
unsuited to its 
site was the 
French chateau 
ofawealthy New 
York family 
on Fifth Ave- 
nue, bounded on 
two sides by 
paved streets 
and with only a 

 handker- 
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chief lawn in front. Had it been 
‘built on rising ground in the midst 
of a park it would have had 
beauty and dignity. 

‘As far as possible, the up-to-date 
architect adapts the form of a house 
to the natural features of a lot. If 
tthe land has a mound, or a large 
ledge of rock, or trees, he will not 
hhave it dug up, leveled off, and 
shaven clean, as was once the prac- 
tice, On a ledge he may have a 
sun parlor; or he may use a slope 
‘as a terrace, or a hollow as an 
approach toa garage, ‘The number 

‘architectural styles is limited. 
By taking advantage of the un- 
‘usual character of the terrain, ho 
ever, the architect can design 
hhouse which will be very” dis- 
tinctive. 


FLOUSE, ana at, ae rally one, 
Tf the model does not suit the 
aite, it can be changed; likewise the site 
bbe adapted. If the lot is like « bil- 
iard table, it ean be made more attrac- 
tive by a terrace approach. 

One of the best examples of the new 
method is a residence on the outskirts of 
Dayton, Ohio, recently completed for 
R. T, Gardner under the direction of his 
New York architects, Peabody, Wilson 
‘and Brown. Before ground was broken, 
heavy timber boxes were built about the 
trees near the site, to prevent their being 
barked or grazed’ by trucks and steam 
shovels. A large clay model was made, 
Showing the house as planned, te grounds 
ightly changed in, grade, about. the 

ie. As completed, this house in the 
woods near the Park road in “The Gem 


‘Sen model, secu 
Martord, Cons 
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Vinalsing future home down to the last shrub. Karl 
‘homal, miniature artist of Lor Angeles, puts the finishing 
Couches oa a model. ‘This new method saves covtly changes, 


City” is in complete harmony with its 
che eraminn,, Tes me netod 
employed in its construction ean be ap- 
plied, of course, to dwellings of moder- 
ate cost. 

One may see how flat lots have been 
changed to make them more picturesque 
by making a tour of recent suburban 
developments in Westchester County 
and Long Island, New York. ‘The original 
models were made with settings of slope 
‘and foliage and with trees, which were 
to be added. ‘So closely were these ideal 
homes and ‘sites reproduced that it is 
hard to detect which are photographs of 
d which of the 
snow have 


ry 


offices which might be mistaken for 
stores for the sale of doll houses. 
On, tables and shelves are small 
scale models of homes. Customers 
can make their selections from the 
sertin, ead snesplen viors ol 

yperty. an sup photo- 
spank eh lots appear Tl the 
rompitie purchase wisest 
‘can have a photograph of a mov 
Placed on a site picture, or go a 
step further and see the whole 
scheme worked out with model 
and setting. 


IN one is thinking of mov- 
ing to.a region under develop. 
ment, he likes to know what kind 
of houses his neighbors will have. 
Corporations, therefore, assemble 
Jarge models of entire commun 
ities—highways, streets, yards, 
. churches, stores; and also a 
model of the vicinity. ‘Such have 
been used as exhibits before town boards 
as evidence of what a new settlement is 
to be. 
After an architect's client feels he will 
be pleased with the general appearance 
of @ house an i 


‘many architects in making rough models 
that: by putting calipers and compasses 
to them, they can get measurements for 
the formal plans. Contractors hithert 
have followed blueprints in making bi 
on erection, but now they’ ask to see 


dearer ideu of the work tobe done ly 
n the cube,” on the inside 


re Henry Esberg, near 

chase, New Yorks, the 
secitect” Piao Baton 
Newman, at first utilized 
pias ts on the ere 
tral effect “of mass or 
bulk. In this he was 
ided by an unusually 


‘The completed mini 
ture structure as _de- 
veloped by Walter Fav- 
eau, of the Artop Model 
ny. was then photographed. at 
Jea,, Certain changes both in 

nd in its position were then 
‘on the preferences of the 
, hls dl was coe aboesis 
ie types commonly prepared. Yet, 
dering it, paid for itself several 
saving the cost of changes 
‘ould have been made in the 
‘was a good invest- 


The site for the 
few" memorial 


ment. 


LL the thought given to a complete 

‘model yields results. Ine 
Stead ing his elient that this line is 
4 wall, that dotted einele a door, and 
that dewdab an electric light outlet, the 
architect shows a standing three-dimen- 
ssion interior. Many models are so com- 
plete that when (Continued on poge 136) 
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Recent Advances in Science 


Cathode Rays Put to Work 


HAT good are cathode ra 
«That was the question bard- 
led crities proposed when Dr. W. D. 
Coolidge, of the General Electric Research 
Laboratories, announced that chemicals 
underwent strange changes, and minerals 
alowed with fhiorescence, wien exposed to 
from his powerful new cathode ray 
tubes, ‘The first of these was a glass vessel 
that shot a stream of “electron ray 
through a three-inch window of 
metallic nickel film. ‘The second 


enjoy the fragrance of the rarest_per- 
fumes, in the opinion of Col. MT. 
Bogart, head of the organic chemistry 
laboratory at Columbia University 
Prance, 4,000,000 jasmine plants 
in great felds supply only 1.700 
prume extract. year—an 
amount that tomorrow maybe mani. 
factured in purer and better form in 
oa sal Tactry and at fraction of 
tie cont through synthetic chemistry. 
“the fleld of synthetic odors is lanit- 


extract it from the air, industry has 
heeded the startling prophecy of the Brit- 
ish scientist, Sir William Crookes—that, 
otherwise, starvation must follow ex: 
hhaustion “of Chilean nitrate fields as 
sources of fertilizer. 


Capturing Hidden Gold 


WWE the solution of» problem that 
has baffled experts for half a century, 
riners are to capture gold hidden in blue 

‘ores of the Black Hills, Nev 
district. Hitherto the most rigorous 


coupled three tubes to “kick” along 
the rays to a final velocity of 
150,000 miles a second. 


son of re. 
‘anew cathode tube resembli 
Coolidge’s, but substituting a win- 
dow of goid-plated beryllium, 
‘other metal, and using only’ two 
thirds the clectric voltage: also 
supplementing the tube: with mag- 
netic effects, 

With it, Prof, Plauson recently 
announced, he ean make ammoni 
from a mixture of nitrogen and 
oxygen. He ol 
synthetic rubber w 


coal, air, and water, can 
ure ‘alcohol, methanol, 
acetic acid, and ether. 


Monsters Unearthed 


EPEAD bower ots huge prehistoric 
‘monster just unearthed by 
Roy Chapman Andrews at the 
southern edge of the Gobi Desert in- 
dicate, he says, that the original animal 
‘was as long as'the height of the world’s 
tallest building, the 702-foot Woolworth 
ing in New York. Every time the 
monster turned around, his front and 
hind quarters must have traveled a 
quarter of a mile, His head, of striking 
ppearanc, was evidently broad, with a 
tapering nose and flaritig nostri 
"Wve found a monster in the same area 
in 1925,” Andrews says. “The saddle- 
shaped-headed creature. discovered on 
this expedition is believed to be the great- 
grandfather of the 1925 monste 
‘Another glimpse of what formidable 
creatures once lived is revealed in the 
discovery, at Kistinge. on the Swedish 
coast, of an enormous whale estimated to 
have lived 5,000 years ago. Workmen 
digging a ditch ‘at first’ mistook the 
thirteen-foot jawbone they unearthed for 
a part of the hull of some ancient vessel. 


New Perfumes and Pickle 


;RFUMES and 
field of tom 
make startling Improvements in bath, 
according to experts of the American 
Chemical Society. 
Rich and poor women alike may soon 


DAY'S discoveries 
‘and theories that 
emerge from the 
clentific laboratory 

have a direct bearing on 

the everyday lives of all of 

‘us; for many of them, as 

in the past, are destined to 


reh and discovery to 
ip you, keep stop with 


Jess,” Col. Bogart says. “We have 
developed entirely new scents. We shall 
even need a new language for them.” 
len sed de coment ol et 
cousins to t fumes, may 
improved by chemists, according to 
another expert, John Glasford. Better 
pickles, condiments, mayonnaise and 
other dressings, he says, depend upon 
he study of spices in the double role of 
flavors and preservatives—another field 
in which chemistry must lead the way. 


Wealth in Nitrogen 


DAY a pound of nitrogen gas— 
hout four barrelfuls—is worth ap- 
proximately thirty-two cents, while an 
‘equal weight of gold, a bar about the size 
of a spectacle case, com 

$250. Yet nitrogen 1 


near future, H.R. Bates, vice president of 
the International Agricultural Corpora- 
tion of Atlanta, Ga., recently told the 
American Chemical Society. 

‘This lazy, inert, colorless, odorless, and 
tasteless gas, which forms the major part 
of the air we breathe, is of vital im- 
portance in the manufacture of fertilizers 
and explosives, he said. By learaing to 


treatment with heat and chemicals 
has only locked the gold more 
securely in its ore by the formation 
of refractory compounds; but now 
the Rare ‘and Precious Metals 
Experiment Station of the Bureau 


iy extracted 
the gold by a new process that 
includes a short, low-temperature 
roast, a wash with lime, and then 
the usual treatment with evanide, 
researches are aiding the 
mining of nonmetallic substances— 
‘a major part of the United States’ 
seven:billion-dollar indus 
try. New wire saws, described not 
Jong ago in Porttan Screxce 
Mowrnsy, are reported by the 
Bureau of Mines to have elfected 
tremendous mies in slate 
quarrying by eliminating waste, 


Stronger “Death” Waves 


MRE sestruetive super sound 

waves, vibrating at the une 
Precedented rate of two and a half 
zillion timesa second, recently have 
been produced in the laboratory of 
Alfred L. Loomis at Tuxedo Park, N. Y, 
Like the inaudible, ultra-rapi 
one third this frequency which he 
Previously generated, they kill small ani- 
‘mals and plants placed in a vessel of water 
subjected to them. ‘They destroy plants 
that ‘resisted the strongest waves pre- 
viously used on them. 


Winning Against Scourges 


T LEAST one more scourge of man 

foun exogured antic prises 

to be, and medical men the world over 
“posmot beefs unelyderclopa 

ot eof a seelydeteloped scram 

for infantile paralysis stamped out a 
threatened epidemic last summer. 

‘That leprosy at last may be conquered 
is seen in Cera or ge cet 
more lepers have just been discl 
from the National Leper Home at Car 
ville, La., “apparently cured” and no 
longer a menace to the public. Thirty- 
seven in all have been Sscharged after 
treatment by new methods with chaul- 
‘moogra oil and its derivatives. 

Secon Dr. Waren K. Sratman- 
Thomas, Wisconsin pharmacologist, is 
Mie thant to ted spt Se or 
primp tl 
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Blow That Kill 


How much weight do you have to drop 
fons microbe'e back kil I? Dre Fe 


He 'Gnde We token 
‘iow struck by & 
hundredth of a 


Diturbing stet ies in 
London, Engine ce to ee 


Noises 


Drilling Largest Reflector 
A single sip in deiing an sieht inch 


‘the right of the picture above, super 
ising the dling. During the dicate 


fnitted it to col gradually, for lat 
‘ents, tw awerage room temperature 
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How Magicians Do Their Tricks 


N EXPERT takes you behind 
of deep mystery 

and explains just what 
you've always wanted to know— 
us inventions of me- 
chanics and science produce those 
astonishing stage wonders that 
seem impossible to the audience 


the curt: 


How inge 


By 


GEORGE S. GREENE 


& ‘OW," said the magician to an 
involuntary investigator, en~ 
ticed to the stage by a ruse 
that left him wondering how 
it happened"Now, = 

our own eyes, you saw the young lady 

all it the ain and “prety he 
iagpearsh, Fines eccaiot 

sabinet thoroughly, You find hing 

Very good. Thank you, young man,’ 

And asthe young man was being helped 

down the “runway” by the courteous 

miracle performer, the latter whispered, 
offhand, “Be sure to come up again when 

Teall for volunteers.” 

Twas seated “down front,” in the 


orchestra section, Surrounding me were 
young business men, doctors, inventors, 
‘mechanics. Men who, being mechanical- 
Wy, lesrically, snd chemically beat 
probably had their ‘or garages 
fitted up with lathes, electrical, con- 
trivances, chemical retorts, of radio ap- 
paratus according tothe spare-hour hobby 
Jn which each was most interested. The 
sat there with wide open eyes mystified, 
‘They looked but they saw not. Before 
them, one by one, were exhibited marvels 
of trick mechanical connivance; yet, 
thanks to the ready “patter” and adroit 
misdirection of the magician, they were 
absolutely at a loss to explain or under- 
it how the bewildering feats 
of magic were perf 

Hundreds of flowers, bea 
fal silk flags, and a few ducks 
‘or rabbits would pour from 
some spectator's borrowed hat, 
‘and the consensus of opinion in 
the orchestra seats would be, 
“Aw, he gets those out of his 
sleeve.” Yet if those mechan 
ically’ minded men of | the 
audience could behind 
scenes some day and examine 
there the clever contrivances 
built to fool Cel eep from the 
stage they would be surprised 
to learn how readily seemingly 
formed by "use_of concealed 
hinges, fake nails, electricity, 
plumbing, carpents 
‘chemistry. physics, hydraulics, 
metal working, and similar ap- 
purtenances of the magicians 
art. 


stage door inquires your busi- 
ness, then a large “eyelorama”™ 
curtain, surrounding the work- 


Mow chemstry protic mawtifying make, Pressing bat 
nites (ines of amasonia and hydfecMori aria Ndea 
= forming vapsr which oes from tube at wis 


ing part of the magician’s stage, prevents 
even the stage hands from becoming too 
inquisitive. 

T remember & young woman writer, 
who, some years ago, attempted to expose 
sceréts of inagic by’ “investigating” the 
eetenees wtaee proven. 1 
{his she was quite evidently disappoint 
for the only “revelation” she was able to 
present. was a statement that ‘the 
mechanical device that causes the 
to float in mid-air is known asa’ goosenec! 
gimmick." She was quite correct, 
though I doubt if she understood wh 
a “gooseneck gimmick” is, oF how i is 


HE, gooseneck principle, (a 
mick,” in magical parlance, mea 
secret device) is as old, almost, as t] 
mystery of magic. On’ it depends, the 
renowned illusion variously called "The 
Ap” “Floating Lady 
‘There are ‘a dozen_ways of 
presesting tho wh trick, but each depends 

upon the gooseneck, 
‘The trick probably first originated in 
Asiatic mythology, and in the belief that 
stain part of India the casket con- 


taining the remains of a once highly re- 
vered religious leader has remained for 
thousands of years suspended high in the 
air without contactor support from any- 

it may be, as 


thing earthly. However t 
ited _nowada; 


(or stiff, and is placed on a couch stan 
went & back crtala, With appropriate 
music and waving of hands, 
Slowly rises into the air until she is above 
the magician’s head, and without visible 
support. A. really ‘solid hoop is then 
passed over her buy twice to prove that 
ere are no counecting Supports, 
Behind the curtain, near ‘whish the 
gquch rests is placed the. moving or 
“levitation” us. Different per- 
formers use aldcrent types of mecha. 
nisms for this. A common type is a trunk 
with a rod passing through a hole in the 


““Catching fish out ofthe aie A jerk on the 
‘ple releases from. the "bait a ftering 
{olden cloth resembling live Ssh. The 
facician lefty submtitaten a real ah which 
hhon been concealed in the handle of the ro. 
tnd howe fe into Uhe water in the fish bowl, 


By, pytemn of gear, when a crank 
aces tl rod ts Ione, very alos. 
tori, Fataned to the top of the rod 
is the “gooseneck.” This is a length of 
strong iron rod, bent to the shape of an S, 

Tt passes through a slit in the curtain and 
its outer end is fastened to a metal frame- 


‘again passed over the feet, then over the 

head, which frees it from the gooseneck s0 

that it can be passed to the audience for 

inspection or rolled “off stage.” Were it 

not for the curves in the iron support, the 
‘would he impossible. 


\R varat 
covered with 
sheet Feed se Intheair 
toads bo tid wis sie ahoet to be 
covered with the cloth, she ean open an 
fntrance othe cove an ip aside, ene 
tirely concealed. In her place under the 
theet fy substituted a black plano-wire 
form of a giel which comes from behind 
th ech d's te wie frm which 
is“ floated” in the air by the goosenee 
‘When the eloth is jerked away the black 
wire form is invisible against the back- 
ind, and curtains are lowered quickly 
fect'it be discovered by a too observing 
Te pelea wale t 
performer made a practice of in- 
ting members of the audience to the 
Mage to inspect Uistrick. By appropriate | 
tnisdirection he prevented any investiga | 
tor from earning the secret. Immediately 
the sheet was jerked from the form, be 
would have the curtains closed” by 
isistante.” One night a man who was 


the girl sometimes is 
sheet, and when the 


spectator 
especially interested. 
signal was given to close the curtains he 
rushed toward where the girl had ap- 
parently vanished, and the curtains 
Closed hetween him and the audience. 
Tt developed that the man was the hus- 


to "goon the stage’ and when 
band thought he saw her 
he rushed frantically to the 
poste wire form. 
reconciled and the 
tagican advertised 
for a new lady as- 
sistant. 

the last three 
centuries countless 
sniall appliances as 
ingemiauy a the 
wusurynce gooseneck ha ve 
SSS Been Gevetpe on 


tation of ‘mystify 
ing ilsions and tricky on the tare. 
these, perhaps the "servante" 
most used.” "This is a device to reesive 
vd hide discarded cards, oranges, rabbits, 
Ikerchie(s, and the like. One type 
fits on the back of a forming! a 
pocket into which the contents of the 
tacicn's hand may be dcarded while 
to all appearances, he is simply moving 
the chairs ‘Then there is the “table ser 
ante,” a special talile top covered with 
back velvet which eed off with 
braid res or carcles, 


he table beneath the 
Ba 


are cut ke bags 


tunderneat 


n picks 


the contents of his hand 1 
into the invisible opening, oF 
it is called professionally. These traps are 
torn and rest 
in which 


us of wad 


ar 


a 


‘One of the very few instances in which 
professional magician uses his sleeves for 
disappearances is that of making a hand- 
kerchief vanish. ‘The performer wears on 
his left wrist, as you or I would wear 
watch. a small round box resembli 
box. Inside this is a powerful sprin 
aclock spring, Ttis connected to a strong 
cord, which passes under the coat, into 
the right sleeve, and terminates in a hook 
at the right wrist, The hook is usually 
fastened temporarily to a finger 
the right hand, astened to a handker- 
chief, it pulls the latter up the right sleeve 
fiash invisible to the eve, Some of the 
“pulls,” as they are termed, are 
ith a device that holds the spring 
with the finger, 
when the spring fies 


ABOUT twenty years ago a European 
JAC magician cauised a sensation with 
4 Arick that is absurdly simple to anyone 

juainted with chemistry. His dress 
‘makeup resembled the popular con 
ception of the devil, He astounded his 
faudiences by producing pufls of smoke 
anywhere he desired, with bare hands, 
Spectators carried glass vases to him, and 
at his touch the jars would fil with smoke, 
‘without the faintest sound of explosion, 
Some credulous persons actually believed 
that the smoke was produced from the 
“lower place.” ‘The secret was never ré- 
vealed tothe publi, but among magician 


48 


it was known, Tn his left sleeve was a 
rubber bulb, connected with a tube that 
down the right sleeve. In the 
sleeve the tube led to two bottles, one 
containing hydrochloric acid; the other. 
Tiquid ammonia. ‘The bott 
were connected by lass tubing which 
pierced their rubber corks. When 
rubber bulb was pressed, air was forced 
into the ammonin bottle, causing am- 
monia fumes to mix with those of the 
hydrochloric acid, and so producing a 
white chemical smoke. which issued from 
slender tube at his wrist. 


ATED yeas opp 8 famous magician 
with a fancy for large illusions. in- 
Vented what is now known as" Walking 
through a Brick Wall.” Tt was immedi- 
ately a sensation. As the curtain rose, the 
audience saw a large square wood frame, 
‘on rollers, and a large pile of bricks, (< 
man dressed like a bricklayer placed the 
bricks in position in the frame, making a 
solid brick wall. ‘The cross section of the 
wall faced the audience, and 

at each side, near the center of 
Bho wall, sereen was placed 
‘The performer went, behind 
‘one of the sereens, and while a 


eee | 
through the wall, for he quick- 


ly appeared from behind the 
sereen on the opposite side of 
the wall. 

Tt was a real brick wall, sure 
enough. But on the stage 
floor was a small carpet, which 
concealed trapdoors in the 
stage. ‘The performer merely 
required an assistant to open 


the t allowing him to 
Seal colon tie sek nd 
up to the other side, 


I ONE time conjurors were 
notoriot 


managers for. “cuttit Ht 
stages to_picces' 

doors. Nowadays, = 
many stages have concrete i 


“traps” is almost obsolete. 
Illusions in which the ele- 
ment of possible death is 
“nt have always been ale 
nugh sstally there is little to the 
performer. The milk can escape is an 


faces to explain bow 
Smacictan com tell 
tenich card you pice 
from. thie "forte 
Sede You geemed 
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example. To the layman, it 
would) seem physically im 
Possible to escape from a can 
filled to the brim with water, 
the lid being locked on with 
borrowed padlocks. 

‘Here again, the work of the 
expert metal smith does the 
trick. The ean is 


Steps in and draws his, head 
down into the water. ‘The lid 
is quickly locked, and the can 


surrounded with ereens. The How 
tmagician, however, has merely 

topush upon thelid,andatop 327", 
Partof the can, consisting of a fad 
fale shoulder, lifts up to allow sine 


‘escape. It is necessary to hold 


‘and the examining committee 
from the audience find the sealed locks 
intact and untouched! 


deposits them in 
they can be seen swimming about. Tn the 
latter. a pole witha net at the end is used, 
and live, white doves. are seemingly 
‘caught in the air above the audience and 
deposited in wire cages, where they are 
very much alive. 

‘These, again, have been made pos- 
sible" by ‘mechanical genius and ine 


tiny metal tube stitched to the fishhook. 


z 


E 
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ey" are snistaken Tor a dove. ‘The 
"sve soared a wie 
cage,” What really happens fs that, an 

wt age, the fake feathers are 
tube, and an asst 
releasen a false bot- 


Teaches the 
pulled back into 
holding the 


‘tom, projecting a live white dove into the 


quick that it 
Wve has not 


The movement is #0 
iunpossible that a real 
gH oof the 
\n expert sharpshoot 
ing artist of Europe once 
was apy by a 
‘nan 
Shovel public 
Babs‘ the arpa 
famous. ‘The two formed 
‘a partnership and both 
became wealthy, ‘The 
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‘ORE thrilling _ experiences 

from the life of John Kenlon, 
jew York City’s veteran fire chief. 
“The best way to fight fire is to 
prevent it,” he says, “and the 
next best way is to starve it to 
death.” In this fascinating arti- 
cle he tells of modern scientific 
methods and devices which 
smother flames before they get 
start, and prevent conflagrations. 


‘MAGINE a steel blowtorch twelve 
ide and five hundred feet 


that flame developing a temperature of 
2,400 degrees as a furious draft sucks 
upward. And finally, picture the co 
tion of the building after that blowtorch 
hhad roared through it for six hours! 

‘A wreck of twisted steel? A pyre of 
smoldering ashes? Fortunately, neither. 
Merely a filing cabinet destroyed, a few 
desks burned, some fireproofing chipped 
off a single office—and the total damage 
not exceeding $25,000! That, in brief, is 

msequence of ‘the second 


ly proved the assertion 

he city’s 

he best way to fight fire is to pre- 
he next best way is to starve it 

to death.” 

Fire prevention and fire “starvation” 
are the two major chapter headings in 
the science of modern fire control. 
put it in terms of John Kenlon’s life 
story, they are the dominant factors in 
his seventeen years’ experience as chief of 
the New York Fire Department. 


WIEN the fest Bavitable Building 
burned to the sidewalk in 1912, it 
became apparent to Keron, just enter: 
ing upon his career as chief, that the old 
ideas of “fireproofing” would have to be 
abandoned. He determined that new 
technique of fire-resistive construction 
would have to be devised. “As the Fire 
Department member of the Board of 
Standards and Appeals—the body that 
dictates building legialation in New York 
—Kenlon laid down his specifications for 
the “Standard Fire Resistive Building of 
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Killing Fires 
High in the Air 


the Highest Type.” They called for 
a building that, would resist « ten- 
perature of 2,000 degrees Fahrenbeit 
for four hours without material in- 
jury to its structural parts. ‘The new 
Equitable Building on lower Broad- 
vay rising out ofthe ruins ofthe old 
‘one, was built in close conformity to 
Kenlon’s specifications, And it was 
these that made it, possible for, the 
new building to resist the fire which 
broke out at three at. on February 
16, 1926, 


TTI, fre sasted in w twelvety- 
twelve-foot pipe shaft, extendi 
from the basement to the roof, 


A few pieces of furniture 


By 


HENRY MORTON ROBINSON 


‘ighth story scaffolding of the partly built botl, 


were quickly consumed, and the 
Fire Glutton decided to attack the 
building itll. But what was there 
fo atock? "Licking its evil lips 
hungrily, the Fire Glutton could 
nly twist helplesaly around con- 
terele-covered stee} columns, hol- 
Tow-tiled walls, and wired-glass 
window frames, “And when fire- 
ment Tat sealed the ren 
a deluge of ‘water 
Poured into the shaft, the fre 
tied of boredom and uiderno 
ishment. Or, as Kenlon sai: 
was starved to death.” 


Tt 


HIEF KENLON called this 

second Equitable blaze “the 
highest fire in the history of the 
world.” How, you may ask, did 
he force effective streams of was 
ter 560 feet into the air, to quench 
a fire in the thirty-fifth story? He 
didn’t, ‘There isnt an engine in 
cexistetice that could pump a 
fighting stream that high—or a 
hhose that could stand such pres- 


re, But, following 
specications for a model bu 
ing. the. Equitable had 
12000-gallon tanks on the f 
firatatory, and was also equipped 
with two! ighnc "andpipes 
With a pumping capacity of 2,000 
allons a minute, ‘Kenko mere 


to connect the house 
the fire was 
the pipe shaft) within 


ism 

these outlets, an 

control (exe 
aan hour. 

Reserve tanks and standpipes run- 

ing from cellar to, roof are essentials 

in skyscraper fire-fighting,” said Kenlon 


after the fire. “Without these t 
weapons, firemen are \ 
tower is effective al 

floor, and ho 


much higher. 


EFORE Kenlon will O.K. any 
reasonably” protec 
pects the t 


and. standpipes 
neers know him as 


changes in the size 
terior water suppl 
‘The spectacular Sherry-Netherlancds 
blaze, which on April 13, p 
10%7,, raged unchecked. for 
ten “hours inthe thirty 
eighth story scaffolding o 
nearly completed | Fifth 
Avenue hotsh, furnished New 
Yorkers with a taste of the 
ultea-theatrical in. sky. fires. 
Tt also. gave specific point to 
Chief Kenlon's. contentions 
in the process 
cof construction. After the 
Commodore Hotel fire of 
10%, which threatened. the 
Forty-Second Street business 
district and proved that the 


fire risk, Kenlon urged that 


“freelevators:” encased in 
fireproof ahafs, should be 
ct in operation os soon as 
The ste skeleton of a build 
ing was erected. ‘These ele- 
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‘The enormous waterfront and shipping of Greater New York 
{24d to Chie Kenlo's protiem. Hee fremen are seen pouring 
‘rena into Uhe basing hold of a vem, folowing an explosion 


vators, for fire use only, could quickly 
hoist firemen and chemical apparatus to 
the source of a blaze. In the construction 
of the "Shery-Neterlands Hote ths 
Provision apparently was neglected. Asa 
Fesull, the five Departzneat, wes faced 
by an uncontrollable blaze in a partially 
completed building, without fire elew 
form tanks, or standpipes. 


SINGLE, fireman with « forty- 
gallon ‘chemical tank could have 
m1 the elevator and extinguish 


the 
ument—carry= 
‘our backs. By 
fire we were ex- 
tremely fatigued. the fire wes beyond the 
reach of chemical apparatus, and needed 
4,000 gallons of water a minute. But 
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neither the standpipes nor the 
sees tani eoes uae ke 
Brg wat "oxta, he igh 
ressure ret; and. the 

rant was 100 fet away from 
the burning side of the baling, 

“The New YorkFireDepartmen 
bailed a the greatest in the work 
rrddcoly memed antiquated and 
futile. Unbelievable ast sounds, 
the noores water waa fally one thd 
Gf amilecuag! For sichours Ken 
fom ‘hovered over the brink of 
Thumiliating. defeat while rocket- 
ing embers from the burning 
hotel ‘were scattered over. rol 
tnd teryace of weiphboring build 
Ings. But with tts usual. good 
ietum New Sexes a 


Netherlands blaze passed 
tory as one of the few 
waterless” fires on record. 


NLON resolved never to be 
caught again in such a pre- 
went. He. immediately de- 
ed a meeting of the Board of 
Standards and Appeals, and 

ceeded to shake that body Into 
fffective ‘action. No one knows 
‘what he said at that meeting, but 


is known that the inspector of 
buildings was tremendously busy dur 
the next month. Fire elevators and tem 


porary water tanks were promptly 
stalled in every partially finished build- 
ing and the extension of the high pressure 
system to. Filty-Ninth 
favorite project of t 

become a reality. If Kenlon has 
=and he will near-tragedy 
‘Sherry-Netherlands will never be reenaet- 


Engla 
‘The grizzled chief hesitated not a 
moment.” “The buckling and col 
supporting h 
Se veenie bor the batt sane A 
for more disastrous cont 
other single el 
perience, “And the sad part of ith 
continued, “that with’ our 
present Knowledge’ of  fre- 
proofing these columns, the 
tragedy of a total coliapse 


Ra horrible example, 
take the  three-alarm 
Butler Brothers fire — of 
December 29, 1927, The 
building which this fire de- 
stroyed was an cight-story 
Spammers eructe ab 405 
Ii sponding to a 
raidnight alarm we found & 
small but very hot fire con- 
suming some crates and ex- 
celsior in the basement ship- 
ping room. “Evidently it had 
‘been burning for some time; 
for the fire had entered the 
elevator shaft, which acted 
like a flue, causing tremen- 
dous (Continued on page 150) 


Paving the sloping sides of the great earth dike with stone blocks for 
Drotection from Ue sen, Riceriecrames ualond the stones from bergen. 
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Bt 


Like io raft, theve willow mats are floated to the dike, where they are 
Iait'on the earth to form supporting beds for the heavy stone paving. 


A Garden Salvaged from the Sea 


How Engineering Magic, Flinging a 28-Mile Dike Across 
the Shallow Wastes of Zuyder Zee, Is Reclaiming 
a Thousand Square Miles of Dutch Farm Land 


EARLY a thousand 
les of land, now under 
rater, will be turned 
vated fields upon 


pletion of a twenty-ei 
dike, now being. th 
ie mouth of the Zuyder Zee, 
|. When the great dam is 
1984, a railroad and a 
ing the east of He 
west, will run along 


sea level, farmers will till the rich 
foam of’ this greatest of sunken 
gardens 

For seven hundred years—since a 
break in the dikes in the thirteenth 
century —the shallow “Southern 
Sea” has cut into Central Holland 
with a wide waste of unnavigable 
water, It is expected that the land 
‘now being reclaimed will, support 
{rom 00,000 to. 500,000 people. It 
will add one tenth to the arable land 
of the nation, 

In all, 2,027 square miles lie under 
ten to nineteen feet of salt water in 
this armof the sea. Some of the l 
unfit for agriculture, will be used to 
form an artificial lake to hold 
water brought down behind the 
dike by the Yesel River. Two 
hhuge locks and 
thirty. sluices i 
allow the water 
lake to, escay 


u 


ter through the 
extent of the ati is 
believed, will permit storage of 
‘the water brought down by the 
river for several days until the 
wind changes. 

‘The material which will form 
the great sea wall, 300 feet thick 


By EDWIN KETCHUM 


“The Zayser Zee dike system wil ociade the world’ largest steam- 
‘hiplocks, shown heve under cumtracton, They millbe 2275 fect ioag. 


at its base and rising twenty. 
fect above sea level, is mostly earth 
brought from the ‘bottom of the 
North Sea by a line of suction 
dredges. However, the northern 
part of the dike, most exposed to the 
‘waves, will be constructed of a kind 
of boulder clay found in the Zuyder 
Zee itself. “Tt has shown that it is 
proof against the strongest ocean 
‘currents. 


resting phase of the con- 

‘the use of willow mats, 
‘They are placed under a top layer of 
stone blocks whit’ pave the sloping 
Sides of the dike a protection against 
the erosion of the sea, They keep tl 
Hock from sinking hune’ haath 
earth, By the time they have rotted, 
the earth will have settled firmly in 
to position. ‘The mats are made on 
the mainland and towed in strings to 
the spot where they are needed, 


IE total cost of the dike will be 

abut 8185,000,000. Tk is in two 
sections, ‘The first, from the eastern 
mainland to the’ small island of 
Wieringen, a distance of a mile and 

half, has been completed. ‘The 
Tonger dice, pushing.» across 
nearly twenty ‘miles sof 
‘water, from the opposite end of 
Wieringen to the western main- 
Tand, vill be finished im about 
six years, This louger dike cuta 
ferous the aballowest part of the 
Zayder Zee, where no patt—ex- 
cept for two channels’ between 
Wieringen and the mainland, 
where the wall already built— 
B dsp han wee ft. 

originator of the proj 
i De Ce Lay. Miniter at 
Public Works in 1918, when the 
scheie was approved. "He had 
conceive of the plan twenty 
seven years before 
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Useful Kinks for the Radio Fan 


Choosing the Best Antenna 


Tests Reveal Trick Aerial Devices Are Not Worth the 


Price— Mending a Loudspeaker —A Homemade Tube Shield 


various types of outdoor anten- 
nas. You probably have read the 
that a hundred-foot outdoor 
is about right. 
reception condit 
ire that Jength. “While a hun- 
dred-foot antenna isa good average, there 
fare thousands of cases when a different 
h would give better results. 
‘ou may be located in the heart of a 


JONSIDERABLE confusion exists 
as to the relative effectiveness of 


larly poor for receptio 
150 ar even 200 feet 
better 

Don't be satisfied till you have tried 
various lengths to find the correct one for 
‘your particular con 

Remember, also, that the effectiveness 
of an antenna depends largely on its 
height, and on the distance between its 

traight line. Coiling 
tthe wire into a small spiral, helix, or other 
faney forn nmedliately cuts its effi- 
ciency to that of » single wire no longer 
than the formativa. 

‘One hundred feet 
of wire coiled into a 
springlike form fifteen, 
feet long would, for 
example, be no better 
‘than a single wire fie 
teen feet long. 


ANOTHER rio 

mm is that 
You can take a shiny 
‘copper ball or the re- 
mains of an antique 
rash boiler, mount 
it on a pole six feet 

‘and. immedi- 


‘There is noth- 
ing to this idea. Such a metal piece is no 
more effective than a plain piece of wire 
sticking up in the air to the same height. 
‘Tests of various t 

fantennas in the 3 
Popular Science Institute of Standards 
show them te be a waste of money. 


A Novel Tube Shield 


[PEE radio fan who likes to build things 
for himself will find that the small size 
of milk shaker sold in many stores ean be 
made into an effective tube shield. The 


Tis sal sed le shaker i con. 
“Sective metal tube shied, 


Fie} 

‘ertad into 
fitting of such a shield is shown in Fig. 1. 
The cover is fastened under the tube 
socket. Be careful that the socket ter- 
minals are not short-circuited, You can, 
of course, drill holes 
through the cover of the 
‘shaker for the wires to the 
socket terminals, and also 
a hole on the shaker itself 
fora grid connection if the 
tube is of the shielded 
grid type. 


Repairing Your 
Loudspeaker 
HIE most common 
trouble with a loud. 

speaker is a burned-out 

‘oil. This happens to be a 

defect which ean be reme- 

died without difficulty. by 
anyone who likes to tinker and enjoys 

constructing radio apparatus. Figure 2 

shows a simple way to rewind such a 

oil at home. An empty thread spool 

jammed onto the stud in the center of the 

Phonograph turntable, and the loudspeak- 

er coil form is glued or otherwise clamped 

to it after the old wire has been stripped 
Obtain an old Ford spark coil or any 
other ‘make that can be broken open 
readily. Open it and locate the end of the 
ies pe wont i ren. seein ie 
vy primary winding. This secon 
wire may not be of exactly the same size 


‘as that in the loudspeaker coil, but it will 
be near enough to it 0 that the coil 
ibe te poegieph tpn rol 

the phonograph speed regulator 50 
that the record table wil turn us fast as 
Aossibe, and let it vind the wire 

fine. wire easily breaks, #0 vou will 
have to be extremely careful. The chief 
diienty on this jab will be in getting 
the wire to unwind from the spark col 
Youprob- 
spark coil will have 
easily running bear. 
easily. 


ry 


ing so that it will 


JE EE trate wth the loudspeaker i 
rmrely'a falling off in volume without 
signs of chattering or 


‘you ean dismount the appara: 
take the magnet to the service 


between the poke p In u 
Passing a piece of paper between, and at 
the same time blowing air past the pole 
pieces eventually will ofthe 


end of a needio that has been strongly 
magnetized. 


of resistances to secure 
voltages for radio nd 
sudio amplifier tubes in 
te ss ‘may sem myst 
ctually, though, the princip 
volved are fairly’ simple, 
NAT voltage i 

register 


"When current is forced through 


a reaitance a yollage, can 
tetsu wre tenia, Ta 
‘ules tbe crew the plate 
Teturn current ie foreed rough 
‘resistance. “The voltage deve 
scrons_the ‘resistance’ ds 
‘plied to the ge. 
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Aw CIRCLE DMD NT INTs TAL LINES THROUGH 
any CONVENIENT SiZe gy STEPPING OFF with corns Pains LoCKTE Te SPACING 


DeAW A SPIRAL AS ectow ap 
Bau Ar “RADIAL INTERSECTIONS 


Making a Television Disk 


If You Are Looking for New Thrills, 
This Article Will Help You to Start 
Delving into Radio’s Latest Marvel 


By JOHN CARR 


machine be sacrificed on the altar of 
tence? Were the experiments he was 
making in the budding 
worth the sacri 
‘was sold and the money went 
into more apparatus. 
This all happened in, 1910, and the 
young an who made the decision was 
win Hl, Armstrong, who years later 
won fame and fortune with his invention 
of the regenerative cireuit and the super- 
ee . 
Countless other young. men who. got 
into radio is fancy: have won high 
laces in various branches of the vast 
Indust 
“Television, the newest scientific ing 


may be equally good to those who begin 
delving in its unsolved problems today. 

In the September issue of Porctan 
Scimvet Montini the 


it the t mn experimenter were 
ned. ‘This article will show you exactly 


tus and 


scanning disk is simply a 
sheet of thin metal with a spiral 
of small holes drilled in it. ‘This disk 
rotates in front of a neon lamp. 
‘The holes in the spiral are so spaced 
ition of the disk the 
‘succession sweep across every 
n of the picture area represented by 
Theplateof the neon tube: First the hole 
farthest from the center of the disk 
sweeps across the top edge of the picture. 
As this hole passes beyond the edge of the 


just inside 
Of the first hole, and 

The number of 
holes in the receiving disk must 
be the same as in the transmit- 
ting scanning’ disk at the 
broadcasting stato 

‘At present experimental tele- 
vision transmission is b 
carried on with disks ha 
twenty-four, thirty-six, orforty= 

holes. 


is determined by the size of the plate in 
mber of holes in 
the spiral. With a neon tube having a 
plate one and a half inches square, the 


maximum picture it will illuminate will be 
‘one and a half inches wide and one and a 


half inches high. Because the forty-eight- 
hole spiral necessarily must be larger than 

hole spiral and the latter 
‘turn, be larger than the twenty- 
four-hole spiral. itis possible to make one 
Jrge eal’ with ll threw spices ix ite 


Television, newest scientific infant, offers untold posibiiten 
{othe amateur wielem experimenter ia hie home warkabop, 


Thi 


by mounting the neon tube so that 


it eau be moved in line with any one of the 
to receive 


spirals, yo 
fros 


will be prepare 
any station using 


that your motor drive can be 


varied in sped sulicienty to aynchronise 
with the speeds at which these various 
spirals are driven. 

the spiral ia 


‘The method 
quite simple, b to experiment 


ith a large sheet of paper frst. 


MRST draw a circle of any convenient 

iae. ‘Then step off on the circum- 
Terence the number of holes there are to 
the spiral. You 


the use of a protractor merely by try 
different 


tua openings until so nd 
Tf, for 


‘passaround the circle, you find that you 
pas the starting point before you reach 
the required number, close the compass 
a bit and try again, 

After you have the points on the cir- 
ccumference located, draw from the center 
of the circle through these points. ‘Then, 
with a ruler, set (Continued on poye 140) 
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Adding an 


R. F. Stage 


to Our New Set 


By This Easy Step, You Can Develop 
the Receiver Described Last Month 
to an Up-to-Date Two-Tube Outfit 


By ALFRED P. LANE 


‘N THE November number 
of Poputan Screce Mowtuty there 
‘appeared a detailed description of 
the construction of a simple one-tube 

radio receiver designed ieularly for 
beginners, Several novel features were 
embodied in the set, It tuned the short 
‘waves as well as the broadeast band, and 
additions could be made to it later on. 
wocedure in ing these 
ar : jometais cireuit is a 

stage of lio-frequeney amplifi- 
cae a er at wd oe 
volume, There are several reasons for 
this. First, the bepres yan stage can 
be operated on the 45-volt B-battery you 
already have purchased for the detector 
age ‘The need for a omer’ red 
electrify the set after the audio stages 
ieee oe aa 
counter any troul ut all, it is more likely 
to be in the radio-frequency amplifier 
stage than in the audio amplifier stages, 


and it is easier to find the trouble and 
correct it when there are only two tubes, 
“The receiver described ere ts the ene- 
tube ut shown last month plus a stage of 
radio-frequency amplifieation. It is, there- 
fore, a complete two-tube set suitable for 
ne reception, It is much 
more selective than the one- 
Tube outfit and will give better 
results on distant stations. 
‘Plug-in coils are used so that 
you ean tune the short waves as 
‘well as the regular broadcast- 
jing. The of radio-fre- 
quency amplification works 
nicely through the broadcast 
range, but you will find that it 
cannot be used on the short 
Tsim amlastion 
tlmost useless on the short waves. Con- 
sequently, it is not absolutely necessary 
pans messes soups be the nee 
eency age. A simple bome-wou 
colleen be used. In fact, if you are not 


iostisil 
‘interested in the ‘ion of short waves, 
amie wsuocoleees beveed totam 
‘both the and detector 


stages at a considerable saving in the east 
of materials. 

Details of the necessary coils for vari- 
able condensers of various eapacities are 
given on Porviak Scrmxce Moxtity 
Blueprint No. 98, which shows the con- 
struction of this two-tube set. 


extent by using coil C2 in place of Coil 
‘Az as the antenna coil. 


‘YOU have built the one-tube receiver 
the cost of making it conform to the 
‘arrangement in this article will be limited 
to the price of the additional parts and one 
tube of the 226 type, This is the A. C. 

tube that operates on 134 volts A. C. 
For your convenience, we list the parts 
to build the two-tube receiver in 


two sections, ‘The first section covers the 


Pig. 2. Technical wiring diagram, Note that Af, which 
‘was the antenna cll f the one tube te, now! the 
late coll forthe added radio frequency amplifier tube. 


extra coils to cover the broadeast band 
‘of wave lengths. 
Di—variable condenser, .00014 mid. ca- 


DJ fixed condenser, 0005 mfd. capacity. 

Ei—radiosfrequency choke col, 83 ml 
Ihenries inductance, 

F1-“grid leak, 9 megohms, 
2—¥arable resistance, 0 to 6,00,000 


‘ohms. 
G1 socket for hoster type 227 vacuum 
tube. 


pacity. 

Di—midget variable condenser. 

De condenser, 1 mld. capacity. 
F. sntiometer. 


One 34-inch shaft coupling. 
If you prefer to make the tuning unit 
instead of ‘using the plug-in coils and 


the special mounting, wind a plain coil 
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‘on three-inch cardhoard or compositic 
tubing, consisting of 92 turns of 

Wire for B2 and ten turns of wire right 
next toit for Al. ‘This coil and the similar 
n coil at At, BL, C1, tune the waves 
from 3:30 down to about 235, s0 that if you 
do not want to bother with the smaller 
‘lations on the waves between 235 and 


me two fixed tuning units. If 
‘you do thatit would be advisable 
touse larger variable condensers 
at D1 and Dj. Using three-ineh 
coil formsat both points, here are 

sepeciications of sit- 
abletu ing untsforthe froma 
pops of variable con. 
densers: Using .00035 conden- 
sers at DI and Dj, wind AZ and 
A2 with ten turns, BL and Bo 
60 turns, and C/ with @2 turns. 
For ,0005 condensers, wi 


necenary beentve ofthe eect ro- 

diced aa ras of different lengths. 
1 role 

‘a small fixed 


While it docs not give quite as sensitive 
results ux the usual balancing con- 
denser, it 1¢ merit of heing easy 
to adjust and it is foolproof, points 
which will be appreciated by the be- 
sinner. 

‘The first step 
radio-frequency amplification isto 
mount the variable condenser Dj, 
‘The shaft of D1 can be pulled 
through the drum dial far enough 

coupling to 


drum dial 
other variable condenser. 


(OTHER hole will have to be 
drilled in the panel for the 
iget condenser D5. This con- 
denwer is necemary, otherwine the 
radio-frequeney and detector stages wil 
ot tune exactly alike owing to the effect 
of the at 
i chee pot abe mipaola 
the baseboard as, hiown in the photo- 
hs and in the pictorial diagram. 
Aime ccuracy in the placement of 
rts is not needed. ‘Tuning unit 
“45, Be must, however be parallel tothe 
k edge of the baseboard with the grid 
‘of B82 pointing toward the detector 
end of the set. 
As you will note from a study of the 
wiring diagrams in Figs. 1 and 2, the 
circuit of this set is just I 


detector wiring is concerned, except that 
‘AZ, which was the antenna coil, now be- 
comes the plate coil for the radio-fre- 
{quency amplifer tube. Follow these dia- 
rams and you will have no difficulty with 


the Ww 


ing. Note that the rotary plates 
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(the frame) of condenser Df are con- 
nected to the rotary plates of condensers 
DI and D5, as well as to the F terminal 
of coil mounting A2, B2 and to one end of 
fixed resistance Fj. If you use the plug-in 
coil at Az, B2 and you are some distance 
from the broadcasting stations, use C2 
a the antenna col instead o 

number of turns in the 


MONTHLY Blu 
No. 98, describing in ctill greater 


receiver, may be obtained for twenty-five 


Fates ae 
Popa ‘imtltare af Standards Yor 


in constructing the 
mailed with each "bl 


View of set from shove, showing relative positions of coil mountings, 
‘ondeawers, tube soketa aad so on. Follow tus layout by eye meanore 


as show 
to make the a 
A-power transformer. ‘This means con- 
necting the 13¢-volt twisted leads from 
socket G2 to the 1!4-volt binding posts on 
the transformer, and also running a wire 
from the center tap of the 2}4-volt wind- 
ing to the ground terminal. 

‘Note that the wire that supplies Becur- 
rgnt tone terminal of coil A7 and which 
the diagram of Fig. 1 shows connect 
to the 4-volt terminal of the B-batter 
may be connected to the 45-volt termi 
of an additional B-battery connected in 
series with the first one, if you desire to 
apply ninety volts to the plate of the 
radio-frequency tube, ‘This will slightly 
increase the radio-frequeney amplifica 
tion. 

Be sure to check all connections at least 
twice. ‘Then you may put the 227 tube 
back in socket G1 and put a type 226 tube 


fotail 
the construction of this modern two-tube 


reoeiver will be 


in socket G2, Now plug the filament 
heating transformer into the wall socket 
and after the usual wait for the 227 tube 
to attain operating temperature you are 
ready to tune a station. Serew in knob on 
F2 until the set is in oscillation, and then 
turn the condenser tuning knob until you 
hear a whistle that marks a. station. 
ew out the knob on F? until the squeal 
tops and then loosen the set serews that 
d the rotor of condenser Df to the 
shaft after setting the knob of 
condenser D5 s0 that the plates 
are one quarter engaged. Now, 
with your finger on the rotor of 
condenser D4 and your other 
fasping the condenser 

testes besliok tee Fad marty 
the rotor of the condenser and 
tthe tuning knob until the station 
is as loud as possible, ‘Then 
tighten the set screws. If you 
wish to tune the same station 


again, merely turn the dial tothe 
same number and adjust. the 
knobs on #2 and D5 until th 


F YOU find that you cannot get 
rid of the wl 


gg apps 
that projects through the top of the 


for the purpose 
ction apply 
broadcast band of wave 
inc if you wwe the plugin cols for the 
coil with the largest number of turas 
‘that tunes from 235 to 550 meters and 
for part of the coil that tunes from 125 
to ae acrid that point, you ae 
use the radio-frequency stage, 0 when 
you wish to tune Tie here waves, 

il the tube out of socket 2 and 
move the antenna wire from the 
ing post that is wired to one 
A? over to the bind 
Al that is 


ng post 
rected to the 
G2 by w 
troller H. Then the plug. 
for the wave band you d 
placed in the mouiting at. ull, 
and the receiver is used in its 
single-tube form. ‘To facilitate 
changing the antenna wire, you 

an fit it with a battery clip. It 
is not, necessary to change the 
ground wire, since the necessary 
ground is obtained ‘through the wiring 
of the receiver, 

While it would be a simple matter to fit 
a switch to the panel to shift the anten- 

would not be of any particular 

as you have to shift the plug-in 
coils anyway. and while you have the 
top of the cabinet up for this purpose 
you can change the antenna wire. Most 
the time the receiver will be in use 
for broadcast reception on the waves 
above 285 meters. 


FLAYE zou built Porutan, screvox 
MOSTLY “radio receiver? Thou 
sands of them, constructed in all parts 
of the country, are giving extraoediaary 
Satisfaction. Every: new radio set pre= 
Scnted to our readers fret -munt have 

ied the rsd tests of the Popul 
Sixcnee Institute of Standards. Yet all 
fare so simplified that «beginner cant 
Feadily follow the construction details. 


Candletick with marbled finiah obtained by 
Srawing it through a lm of eating calor 


[ITE vogue for home painting and 
Hecornting offers many opport- 
nities for making smart Christ 


inas gifts at a cost far less 
than their actual worth and mar- 
ket value, Because of their i 
viduality, such gifts are far more 
appreciated than ones that, are 
ought. Boxes, book racks, book 
ends, and novelties finished in the 
modernistic fashion and in color 
ings to corresy 

tion and fara 
the recipient, are gits of real per- 


constantly 
popularity. At this ti 
Prtoward the moders 
triangles, rectangles, and geometri- 
cal forms, ‘The use of pure color 
in the decoration of “furniture, 
accessories, and art wares is a prevailing 
characteristic, as is the use of rich gold 
and silver for edgings. 

After objects have been finished in the 
vt with enamel, Inequer, oF 
ng materials, we can decorate 
of the following ways. 
ith art transfer patterns (de- 
jas). Modernistic designs have 


brought 
e the trend 
ie—angles, 
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New Novelty Finishes 


How to Decorate Art Wares in Brilliant 
Modern Modes at a Fraction of Store Prices 


By BERTON ELLIOT 


in detail in the July, 
Porviar Screxce Mowrmix. Usually 
the manufacturer supplies brief instruc- 
tions with the transfers. 

Stencils are also obtainable in nearly 
every locality. Since the advent of 


sprayers, stencilin 
ly for the decoration of furniture 


should be held very tightly against the 
surface to guard against blurred or 
raged edges. : 

Pins or tacks cannot be put into fine 


art wares and furniture, but a ste 
tusually can be held down with weigh 
around the edges, or holes can be made in 
the stencil at intervals around the edges 
aod gummed pepe, pecs of tape 
‘over the holes and pressed through 

onto the surface being decorated. Ordi- 
narily this will not leave any mark on the 
surface, but in ease it does, the remaining 
adhesive can be readily removed with a 
cloth moistened with water or a mi 
mixture of half gasoline and half water. 
‘When stenciling is done with a sprayer, 
any type of material may be used— 
enamel, lacquer, or paint. ‘The surface 
surrounding the stencil design must, of 


‘course, be protected from the spray. Cut 
‘hole alittle larger than the design part of 
tthe stencil in wrapping paper or newspaper 


and place the mask on the surface you 


are decorating. ‘Then fasten the stencil 
in position over the hole, letting its edges 
overlap the mask. 

‘When stenciling is done by pouncing 
with a brush, Iuequer has a tendency to 
pick up the ‘undereoati careful 
Sone, however, it ean be put on through 
the stencil openings with a soft camel's 
hair, brush, 


pentine are ideal for stenci 
of course, give w flat 
design ean be brightened 
cever, with a.coat of clear varnish or 
Incquer applied with a small brush 
over the design part only, or as a 
protective coating over the entire 
surface, 

Another 1 


‘After it ha protected one part while anther ia 
being painted, the masking tape is peeled of. 
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Smart Gifts Any Man Can Make 


Novel Skyscraper Book Ends of Utmost Simplicity — 
A Modernistic Bookshelf and a Low Cubby-Hole Stand 


‘you have in your home, you ean 
safely introduce a few accessories 
oor sinall pieces in the popular 

‘modernistic mode. It is true that they 

are costly to buy, like everything else 

that is considered smart and fashionable, 

but yeu do not need to goto the ores 

for them; you can make them yourself. 
Even when your furnishings are in 


smaller 


N ‘O MATTER what style furniture 


that is greatly to be desi 
Vide the accents bight spots oi 

‘Look at the book ends illustrated. What. 
does their vigorous set-back shape remind 
you of? More than anything else, a mod- 
fern skyscraper, so bold and rectangular. 
In their sharp and vivid way, they give 

jou the modernistic mode in’ miniature. 

fet you can make them at trifling cost 
and with little expenditure of time and 
trouble, Let them pit their bulk and 
weight against half a dozen brilliantly 
bound volumes on your book table, of, if 
‘you think some friend could make better 
iuse of them, box them up and set them 
aside until Christmas. ‘They will be a. 
more up-to-date and, being handmade, 
‘a more welcome present than you could 


hope to find i 


One is hanging bookshelf with » mirror 
at the back of one of its three compart 

this compartment a bit of color- 
fal pottery or someother ornament can be 


By HERMAN HJORTH 


ALK turns to the modern 
fatic style’ wherever: furni= 
ture men meet. This is fort 
hate for the man ho likes to 
inuild furniture because. the 
new styles are so simnple. ‘That 
ieehy Porvtan Science 
MowTHLYs0 promptly prepared 
the present series of articles on 
jerniatic furniture. Four 
Blueprints are mow ready-~ 


Nos. #8, 91, 93, and 100 (see 
the list on page 102). 


placed, while the books go in the two 
end divisions. ‘The third piece is a char- 
acteristic low stand with eubby-holes for 
this, that, and the other. 

All three pieces are of types which 

roved to be popular at modernistic ex. 
Fibitions in New York this year, but they 
‘are not copies of commercial designs. 
‘They were developed especially for the 
readers of PoruLan Screxce Moxtuy by 
the writer with the assistance of William 
H, Varnum, Associate Professor of p- 
plied Arts af the University of Wisco 
who is a recognized authority on ind 
trial design. 

‘To aid those who wish larger working 
drawings than can be given in the maga- 


vine, a blueprint has heen prepared with 
scale drawings of the three pieces, to- 
gether with lists of materials, tools, and 
operations. The blueprint, which is No. 
100 in the list on page 102, will be sent: to 
any reader for twenty-five cents, 

t is the bold grouping of the primary 
mass of the bool ends that makes thera 
reminiscent of modern buildings. ‘The 
lack edges and surfaces accentuate this 
grouping and give the planes a sort of 
sharp, sunlit relief. 

Exceedingly simple of construction, the 
bookends (see page 117) require little more 
than the squaring of the blocks and the 
smoothing of the surfaces. Any light 
colored but fairly heavy wood like birch 
or ola wukaNN ec engi 

lane pieces of wood of sufficient len 
taserve for oth ends. Forex 
sidepieces 34 by 28¢ by 3% in. are 
needed; they should be cut from a piece 
of lumber squared to 34 in. thick, 244 in. 
Wide, and about 1@in, Fong, A miter box 
‘will be a great help in cutting the end 
Tare, “The pieces should be atraped and 
Aendal peretiy sah IF tia mae 
paper is wrapped aro 
the danger of rounding 
minimized. 


be lacquered black before the blocks are 
glued together. First the heavy central 
hilock is serewed to the upper base piece; 
then the sidepicces are glued in place; 
finally the lower base piece is added. 
Spread the glue (Continual on page 11 
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Banjo Clock Built for $10 


All You Have to Make Is the Case—The Works, Brass 
Ornaments, and Glass Panels Can Be Bought Ready-Made 


CHARLES A, KING 


H iio clock case but hesi 
tated because of the 


ty in obtaining 


the clock 
ly designed Tor readers of 
Porvian Screven, Mostar, will 


fit one of the standard sets. of 
brasses sold for use by amateur 
craftsmen, 

Such a kit usually 


cight-day movement, a silvered 
il, bronze-plated sash, a pair of 
erced hands, two side brass scrolls, 
‘an eagle finial, and two decorative 
lass panels, ‘The cost is in the 
Scightorhon of seven dollars, ‘To 
this, of course, must be added the 


cost of the wood, which is trifling, 
and if mateialeoot more 
than ten dollars altogether. White 
wood, birch, gum, or any 
Sich will tale tuahogany stein 
can be used, if genuine mab 


‘eannot be obtained. 
ep drum in segments 
12at B. 


ay cock saps 
inside coineic 
circle drawn, 


board, ‘Be 


Break the j 
indicated by 
whether the segments are 

tivo or three layers, Te 
sue the inside is just 435 
in, in diameter and 134 in, 
deep. 


STEN on the }¢-n, 
hack with, glue ‘and 
ibrads, and make the out- 
ald ofthe drum 8% inn 
Since al a smooth 

‘out the shaft block, 
136 by B34 by 8% ine 
taper to? in wide a 
Hocking Be tig be The 


in., with two pieces 3 


Glue and fasten drum and shaft 
with, 1}gin. No, 8 screws. Plane 
another flat place 134 in, wide on 
top of drum at £ to receive the 
finial base. 

Either dowel the base block and 
shaft together, or bore holes and 
F* through the base block and 
fasten the shaft with glue and 

‘The molding for the glass panel 
frames must be rabbeted, but the 
face may be either flat or round as 
at A; the latter is preferable, but it 
is more work. 


‘the corners of the fran 
tmust be mitered, glued, and brad 
ded, but may be left plain oF 
covered with a small piece of wood 
ilued on as at G. Tf rounded mold- 
ing has been. used, however, the 
squares must be set in as at G. Do 
not fasten the panels to the blocks 
il after finishing the clock, 
Make the finial base and 
pendant with the grain 


Most decorative ofall timepieces designed to hang on the ‘available, Note the simpler al- 
Wall, a banjo cock inal one sf the easiest tw enostruce. —ternate designs. ‘Be sure that the 


forms are true and that the corners 
are straight. Fasten them in place with 
‘lve and beads. 

Make a piece 14 by M4 by 334 in, to fit 
under the shaft frame as indicated 
in the drawing at 7, and glue in place. 

‘and sandpaper 
all exposed surfaces care- 
fully. oe allies 38 

thre 0 four light 
oanol ‘shellac. Rub: ark 
coat with No 4/0 sand. 


paper. Finish the last 
coat with wax. 

Fill the panel frames 
with the ready-made glass 
feet pi vo oy te 

in glass may 
cuttotthersbbeteofeach 
frame and either left as it 
is or decorated by hand or 
by fitting a picture behind 


‘Fasten the frames to 
the base and shaft with a 
few 3¢in. No. 19 brads. 
Set the ‘brads, fil the 
holes with colored putty, 
gue ouch with wax. Pa 

asses in place an 
install the movement, dial, 
and sash, 
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Toy Fire Engine Pumps Water 


" Sprinkler Cart Sprinkles, Dump Truck Dumps, 
Tractor Makes Tracks — EDWARD THATCHER 
Tells How to Build Them at Trifling Cost 


windshield. A smaller opening is eut in 
the back for a rear window. 
“Two sidepieces are next cut out; they 
‘are? in, wide at the bottom and 
234 at the top, and are 4 in, 
high. Windows and the front 
edge of each side are cut as 
shown. 
‘The seat is a single block, 
nailed and glued to the floor of 


the chassis. “To it the sides and 
the back of the cab are nailed 
and glued, ‘The front of the 
cab is 


TOYS are equal to ed and nailed to the 

‘hose made by Daddy. 

Aad bere ee. soe 

that are quite simple 
to make, They are 
toy tractors and trucks, 
strongly built of wood and as 
large as the expensive ones 
told in the stores. ‘They 
“work” too! ‘The fire engine 
squirts a good stream of water 
from the hose; the sprinkling 
truck sprinkles water just like 


hole to receive. the 
dowel rod used to support the 
steering wheel. 

‘The steering wheel i «large 
wooden button mold screwed to 
the end of the dowel, on which 


tt big one; the dump truck has a hoist a disk sander, if you have one, or with a place. ‘The top, 4% in. long 
tat Lin up the boty and he tector, Sandpaper block) OM" "1 wie, haga ite upper edges well rounded 
being quite large and heavy, makes filer cap isa length of 3¢n. dowel over with plane and sandpaper. 
odo le an engine exheut'an ft rolls set in a bole bored for il, , a 


‘long on the cleats of its bull wheels. If @ hole is to be bored 
{Te sid reader in constructing the toy, 
‘a blueprint has been prepared with larger 
drawings and more details than itis 
sible to show in the magazine, ‘Thi 
rint is No. 101 in the Porutan. 
Mowrux series and can be obtained for 
85 cents (see page 102), hood and radiator is nailed 
Tet us begin with the sprinkler shown and glued flat’ on the 
in Figs. 4, 5, and 6. The chassis is made chassis, 
of a single length of pine or whitewood ‘The cab is made of 
board 34 in. thick, 414 in. wide, and 175% pieces of - or in. 
in, long. ‘This board is cut at an angle — whitewood oF pine or lami 
underneath at both ends as shown witha nated wood (plywood). 
chisel and plane. The running boards Two piece of the same 
ingle piece of 34- or Sein. size and shape (414 in. 
Tiedk,Cbgin: Wide bed Bi n-loug gloed wide and 4 15: Meh) are 


near the end grain of the 
wood, as in this case, it is 
better to bore it before 
the block is eut off at this 
end, to avoid splitting. 
‘The block forming the 


Fig. 3. The dump track has « foolproof damping mechanam, 
‘the peizcipal parts being a dowel, m spook, and a piece of tape 


and screwed or nailed to the bottom of 


‘may be made from ane 
block of soft pine or whi 

wood £34 by 8 by 4 
or, Il the models 
shown, built of several 
vers’ of T4-in. boards, 
glued together bread-and- 
butter fashion, ax ship 
models are made. This 
block may be sawed with 
Sd se ce bad nee 
out, then planed to shape, 
and the ends finished on 


cut for the front and back of the cab. 
In the one used as a front, an opening is 
sawed with the coping saw to represent a 


‘Two dozen fruit jar rubbers will be 
enough to make tires for the four wheels, 
five being used for each of the two front 
wheels and seven for the wider back 
wheels. As sold now, jar rubbers have a 
Tittle lip on one side: this may be easily 
trimmed away with the scissors. 

‘Saw out or turn up four disks of wood, 
teach one being as wide as your tire is to 
be. ‘These disks should be of the same 

iameter as the central opening in the jar 
fhbere Next anv or tee aight larger 
dlisks of thin wood for the sides which 
hold the jar rubbers in place. All these 
disks should have a Sein. hole drilled 
through the center. 

Ifyou have alathe, you may save much 
time by roughly (Continued on page 123) 
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Stenciling ChetSnnee Cards 


Baaraat 


A Simple New Way 
to Prepare Your 
Own Yuletide 
Greetings 


By 


F. CLARKE HUGHES 


well as gold and therefore were far more 
brilliant than the reproduct 

‘These designs are large 1 
traced just as they are and transferred to 
the stencils. You may, however, prefer 
larger cards; and, indeed, larger designs 
are, within’ limits, easier to cut and 
handle. ‘The originals were about twice 
as large as they have been reproduced. 

‘To enlarge @ design, draw over it a 
series of horizontal lines 34 in. apart and 
cross them with a series of vertical fines 
V4 in. apart, or scratch a series of 34-in, 
fauares on & piece of celllokd and tack 
iWover the design, On a shest of 
draw ‘a series of either 36, oF in, 
squares, Se cme hetero 
Stats inch tos dans fall co 
gain or twice as large. Now drew tt 
design free-hand by placing in each % 
or in. square exactly what you see in 
the corresponding 1(-in. square of the 


ign, ifthere 
you must 


| | produce a number of 
Mitractive cards in a 


not to he found in any 


made cards, You have only todesign and surprisingly short 
make your own cards to be certain they time. It has many 
will be prized and preserved by all who advantages over sy 
receive them. other methods yet 
OF the tried, but perhaps the 
ste one ts 

The design of a 


Christmas card 
should be in keepioz 
with the season. 

eral suggestions are 
given above, 


required in its production. 


though, of cours 
originals contained a 
variety of colors as 


The accompanying illustrations show a 
simpler process for making attractive 
Christmas cards at very small cost. It is 
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Feaeph ibe, 


Liest. C. B, Momsen, 


Risking Death for Invention 


Heroic Divers Brave Perils of the Deep to 
Test Newest Devices for Submarine Re 


ue 


By ELLSWORTH BENNE 


HEN three Navy divers, It was. dang 
headed by Lieut. C.B, Mom breathe 
sen,crawledfrom beneath the pressure, such as a diver mi 
fim of adiving bell 185 feet perience more than thirty feet down 
below the murface of Chesa- Hut the gage needle that showed the 
ke Bay not long ago, they staked exuivalent water depth of pressure in the 
Tisirlives’ouregnoully on the sooreas of clamber fickered around the dial to 
fa new submarine rescue device 
‘which had been tried out for the 
first time in open water only a 
few weeks before. Yet. their 
tafe climb up a buoyed cable to 
the surface was a crucial test for 
rhich previous heroism already 
id paved the way. 
"The story. of the Momsen 
lung,” which 
re, abounds with the 
exploits of brave men, Risking 
death, they helped design 
and test the di 
pound breathin 
placing cumbersome diving 
nt, may spell safety for 
\lersea prisoner. 
It is one thing to invent a 
ubmarine rescue device—and 
it. Lieutenant 


Dive: Jacl Gardoee emerging from 


a hundred feet—a hundred and 

fifty—two hundred. Still the 
her's solitary’ occupant 

telephoned to watchers outs 


that he felt no ill effect: 

g's” vitally: important prine 
‘was vindieated—it. could 

pply plain oxyge 

mpressedl 


, Tibbals and F. M. Hobson, 
Naval engincer, did both. 
‘One of them sat in a round 
pret compartment, where the 
tt episode in the “lung's” 
trial took place. Perched on a 
the Navy's compressed 
fir fest chamber, which ean 
simulate the pressure of the sea 
at any depth he breathed pure 
oxygen through a hose and 
mouthpiece. Doctors had 
warned him not to, 


now for a practical one, 
Nin Gvitg. Som work ater 
water? At the Washington 
Monteca lung were lowered te 
various deptia ta a diving bel 
from which they escaped and 
The submarine frente, Simon Lake, (tanding a i) wnchen floated to the surface 

Sie denotes tow siege es Sr Se 


Army’s “Gasoline Brigade” 
IHEE. latest addition to the equipment 
of Uncle Sam's experimental, mech- 

nized army, described in a recent issue of 
Porutar Sctexce, Moxtiy, is this new 
sation which enn barbed from 
ce to place by the speedy truck upon 
ch it 4 mounted. 
he un weighs more than eight tons 
and fires a three-inch shell, Tt is the 
largest, piece of field equipment in the 
“line brigade,” which has set 


Maryland, to Gettysburg, Pa. 
Purpose of the experimental fight 
ly is to test the ability of new i 


‘The 
ing bod 
ventions to speed up the transportation 
of forces and large guns from distant 
points, At Camp Meade, Ma., last sum- 


mer, the "gasoline brigade,” operating in 
all wrts of weather, demonstrated its 
superior mobility over horse-drawn ut 


Button on the Dashboard 
Jacks Up the Car 
OW many times have you come to a 
bumping stop with a flat tire, wish- 
ntcould jack up the wheel merely by 
pressing a button on the dashboard? A 
new French invention makes this possible, 
according to the Automotive Division of 
the U. 8. Department 
‘A. permanent jack 
pneumatic piston and e} 
to each wheel, being arranged so that its 
lower lifting énd is on a level with the 
‘axle, while the car is running, in order not 
to decrease road clearance.’ In the eyl- 
inder a double telewo 
allowing a relatively 


the end of the pi 
Trend "the fit halt 


World Growing Thinner? 
ME, world’s belt tightened two miles 
in the last century! This is the con 

lusion of Professor Bruno Meyermann, 
of the astronomical observatory of the 
University of Goettingen, Germany. He 
says the distance around the equator has 
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shrunk, since 1828, at 
least one and a half 
and perhaps as 
much as two and a 
third miles, as_indi- 
cated by a slight ine 
crease in the speed of 
the earth's rotation. 
This, he contends, is 
evidenced by the fact 
that the day is shorter 
by a small fraction of a 
second each year. 

The actual decrease 
in thickness of the 
earth, he computes, is 
tess than three inches, 

nat 


is sufficient to 


alter the speed of rota- 
tian, so delicate are the 
balance of forces con- 
trolling it. 


World’s Record Speed Boat 
Goes 93 Miles an Hour 


TRTLING over the water at nine- 
ty-thrre milesan hour, George Wood, 
brother of Gar V 


ened. ki wor bs yous apeel Sor 
is sixtap dash over the one-nautical- 
mile course on the Detroit River. Two 
$10,000 engines, of twelve cylinders each, 
which make up the power plant of the 
craft, shattered the air with a deafening 
roar as Wood (left) and his mechanic, 
Orlin Johnson, crossed the finish line. 


Lame Hunter Invents 


ECAUSE lameness 
prevented Carl 
Eiason of Sayner, Wis, 
from keeping up wit 
fellow huntern, trap- 
pers of the northern 
trails soon may sub- 
stitute motorized sleds 
for sledge and 
snowshoes. 


speeder which he says 
will do seventy-five 
miles an hour, and go 
anywhere a man on 
snowshoes can travel. 
‘The sled is powered by 
a two-cvlinder motor 
eycle engine. 
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Stunt Flying No Cure for 
Deafness, Says Expert 


TUE nopular den that, stant dying 
will cure deafness is all wrong, ac- 
cording to Lieut. Col, Levy M. B 
way, Hight Surgeon, Office of the Chief 
of the Air Corps, Washington, D. C. 
Defective hearing is common’ among 
ayiators, he says, and instead of curing 
deafness, flying tends to bring it o 
"The roar. of unmufled, ‘high 
motors, together with the effect of rapid 
‘changes in atmospheric pressure on the 
delicate structures of the auditory ap- 
Paratus, soon dulls the sense of hearing. 
Altitude flights and air maneuvers, prac- 
ticed in an attempt to remedy deafness, 
are not only useless, he concludes, but 
‘may be actually harmful, 
lving “cures” are undoubtedly due to 
chological effects on the subject under 
treatment, accordingto Dr. Paul V. 
slow, an eur specialist of New York City. 
Many slightly deaf persons, Dr. Win 
slow explains, think so 
‘much about it that they 
make themselves deafer 
than they really” are, 
This psychological 
“deafness” may be rem- 
edied by mental stimu- 
Jus such as a first plane 
flight gives, he says. 


Teaching with 
Movies 
“TUDENTS in 15,000 
schools p_America 
tieie educational” works 


auditorium, 

‘pupils the 
actual scenes and processes they are 
studying. ‘The result is the nearest ap- 
proach to learning by travel that is pos- 
sible for the average student. 

‘Three reasons are given by the Bureau 
for the rapid increase in school movies. 
Safety film has done away with the danger 
of fire, satisfactory portable machines 
bring the pictures to the classroom, and 
improved mechanism enablesamateursto 
‘operate projectors without long training. 


Swift Motorized Sled 


December, 


Porto Rico Grows a New 
Fruit—Sweet Lemons! 


GIVEET lemons may take ther lace 
beside oranges and plums as a table 
delicacy...A new variety, as large as grape- 
fruit and sweet enough to eat without 
sugar, has been developed by growers in 
Porto Rico, it is reported. Another un- 
usual quality of the fruit is said to be a 
remarkably sweet, penetrating odor. ‘The 
Jemons are being used as perfume in linen 
closets on the island. Cultivators of the 
new fruit claim that the flavor lasts as 
Jong as two months. 


Novel Fire Rescue Tower 


Rises 220 Feet 
SUBSTITUTE for extension landers 
il life nets for rescue work at fires 
is found in an ingenious new life-saving 


and hose tower invented by James A. 
Anania, of Harrison, N. J. Carried on a 
fire truck and raised by the truck motor, 
it consists of two telescoping parallel steel 


poles, each in five sections, and rising, 
when extended, to a height’ of 220 feet. 
‘They can be slanted at any angle. 

Up and down the steel poles runs an 
clevatorlike steel platform, capable of 
‘carrying twelve persons, and kept level by 
balancing weights, ‘The whole structure 
rests on a turntable by 
which, the inventor 
ms, it can be awung 
toa high window in ten 
secon ‘The rescue 
platform is_moved by 
steel eables runni 


passing over the top of 
the tower. 
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Shipping the World's Biggest Transformers 


'PECIAL railroad cars 
15 of novel design had to 
pe built to transport 
world’s two largest elec- 
tric transformers from the 
Pittsfield, Mass. plant of 
‘the General Electric Com- 
WY, where they had 
heen constructed, to West 
Orange, N. J. 
Flat cars with depressed 
centers solved the difficult 
problem of safely trans- 
porting the huge coils, one 


‘of which weighs 151,550 
pounds. Each huge ma- 
chine was slid onto the 


low-slung platform of the 
special car, where it was 
lashed firmiy by guy wires 
stretched from the top of 
the transformer to the 
sides of the ear. 

ovr repered spec 
neers ma 
chinery to drag them to their destination 
in the switching station of the Public 
Service Corporation, located at the top 
of a mountain, where they are to be per= 


Latest Style Boxing 
Rises Through Floor 


“HE next bout of the evening will 
"Above the din of 


e 


Francisco, Calif., the announcer bellows 


the names of contesting pusilists, Tm- 
mediately, out of a large square hole in 
the floor at the center of the pavilion, ap- 

-ars a platform, rising like an elevator. 

tis the roped arena. ‘The boxers 
in their corners with their seconds, await~ 
ing the gong. ‘The referee stands in 
the center. At last the platform comes to 
rest above the floor. The gong rings, and 
the battle begins. 

Such is the latest innovation in the 
atic sport—the disappearing boxing ring. 
Tt has proved popalar not only. with the 
fight fans, but with the pusilists, for 
szhom it aves the inconvenience of ha 
ing to elbow their way through the 
crowds to reach the ringside. Now they 
can take their places, undisturbed, in the 
basement of the building. 

‘When no boxing bouts are being held, 
the ring platform can he leveled even 
with the floor of the pavilion for dancing 
and other entertainment. 


manently installed. ‘They are too heavy 
even for a locomotive crane to lift. ‘Their 
size can be seen from the photo above, 


Seventeen-Year Locusts 
Due Again in 1936 
NOTHER brood of cicada, or “sev 
teen-year locust,” will appear in 
ina nding to J. A Hypa the 
nent of Agsicllare peat survey, 
iva raed amber oh a 
Appeared in 1919, when it spread th 
thecentral and eastern states as far south 
sa Georg. 

‘The insects reered, be con 
eastern states last spring belon, to 
Food I Theve, olay" vittor saya 

sainoklonie cobean 


ix a negligible 
from trees and shi 


Steps are. being 
ber of parks 

Which 

ated. 


Tons of Waste Paper Go 
to Make Fireworks 
EVENTY million pounds of old news: 
papers went to the Orient and be- 
‘came firecrackers, among other. things, 
Tat yar. A ve-slion-pound shipment 
of disearded newspapers goes from Los 
Angeles each month to manufacturers a 
the Orient. ‘They are used in making fire- 
works, toys, boxes, wal linings, and now. 
elties in China and Japan. 
‘The value of the year's export was 
£$085.425, according to Commissioner 8. 8. 
Sandberg, of the U.S. Shipping Board. 


Beetles Test Human Food 
EETLES have become “official tast- 


ers” for men, along with the white 
rat and the guinea pig. Workers at the 
Experiment Sta- 


Minnesota Agriculta 
in St Pal hae rg tng the 
testing the effects of various foods. 

short life-eyele of the insects and their 
rapid inerease in numbers add to their 
Value in such experiments, it is said. 


o 


Aluminum Replaces Copper 
in High-Tension Wires 


Tines, in spite of the fact that copper i 
a slightly better conductor of electricity. 
Aluminum wires ean be greatly increased 
in strength by the addition of a steel core, 
enabling them more tightly. 
reaver, alii wire bas greater 
meter for the same weight than copper, 
to its lightness, and the broader 


sharp angles 


Planes Pick Up Mail on 
the Wing in Tests 

HE de fora device which wll permit 

‘mail planes to. swoop down. over 
small towns along their routes and pick up 
fucks of mail without. stopping was 
bodied in a small model of an invention 
ns, of Seattle, 
tured in the October 


tested successfully by pilot 
flying field. ‘The plane drags an iron ball 
ha ed 

sped trough, as 

we narrow end of the 


A plane picking un sa 
‘Sete 
fisherman, the pilot 


Rights The anne sha 
ters the fasinel moti 
‘Sd paanng to the narrow 
fd, catches mail, which 
telemet y s spring 
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Remnee “Haro Fier 
Note the wingit 
done the Keel At fall 
feces ther at 


Below: Design of the 


Submerged Wings Speed New Motor Boat 


AN CUNDERWATER ‘iene’ 
the way Aldo Curioni, of Lat 
N, ¥,,.the inventor 


Faster Planes Will Speed 
Up the Air Mail 


LANES with a top speed of 140 miles 
cruising speed of 130 
up the air mail, accord 
plete yar mall oper. 
‘ost Office Department 
mail now travels at abou 
an-hour peed New 1 
te hy Hightin 
Salt Lake City 
ia whole business 
tread to sen trae 


andre 
ules, 
San Pranci 
aid in elipp 
the time re 
tal let 
Curtiss Paleon planes of a new type will 
carry the mail over the eastern half of the 
journey; Boing planes modeled after 
Navy attack aircraft will be used on the 
These small, fast planes are 
ively: air passeugers 


will travel in Iarge cabin ships, ‘This sepa 
ration of mail and passenger service has 
been found necessary because of the im: 
mense ¥ ¢ mail, which practi 
cally doubled in the first month of the 
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flat bottom, or plane surface, will rest on 
the surlace of the wate. But when the 
‘engine begins turning the pro- 
Peller at the end of the deep keel, driving 
he boat forward, the inves : 


will Kft’ the mi 
satily out of the water, enabling it to 
attain great speeds by reason of the re 
duced resistance. 

The pilot in an inclosed control room 
will guide the vessel by nu 
system similar to that used 
ted by t 
ight and left 
lever operating the 
regulates its up and down movements, 
Fuel isto be stored in large compartments 
at the bow and stern at each side of the 
control and engine room. while the oil sup 
ply isto be kept in tanks in the keel of 
the strange ship. 

"A full-sized craft embodying the new 
ideas is now under construction. The 
designer believes that the rocket principle 
‘of propulsion can be applied to the vessel, 


Experts Reveal How Much 
You Can Lift Safely 


OW much weight can you carry— 


as much as fifty percent, no 
is the conclusion of British investigat 
‘as reported by the Bureau of Labor 
tistics. A couple of pails of water, weigh- 
ing, say, forty pounds is jst about the 
f¢ limit. for a man weighing ot 
da himeet, althongh the load may 


increased by'a half if it is compact and 
easily handled. 

‘The greatest carrying feat by a human 
being on record occurred in 1808, when P. 
J. McCarthy, at St. Louis, Mo., staggered 

idewars eight steps with a ton anda, 
‘quarter load on his back. Later he raised 


4 stouedaden platform weighing 6,870 
pounds with his back, but made no 
attempt to carry it. “That no. feats 
remotely resembling ‘these should be 
attempted by the average man is empha- 
sized by the British experts, who made 
their investigation in the interests of 
factory employees. 


December, 1925 
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Machine Unloads 1,000 Tons of Coal an Hour 


THOUSAND tons of coal an hour 

poured out of the hold of the EM. 

Young, a Great Lakes coal carrier, re- 
‘a new type of 

ne set.a record by emptying 8,000 


than eight 
hours, ‘The work, if done by manual 
Inbor, would have’ kept a gang of men 


busy for from sev ys 

Huge scrapers in the hold of the vessel 
brought the coal to a chain of buckets. 
‘These carried it to a moving belt con- 


Twin Liners to Set New 
Records for Size 
WIN giants of the sea, each thirty feet 
L ob 


iuropa and the Bremen, 
will measure nine hundred and thirty 
eight feet in length, surpassing the longest 


ship now afloat, the British Majestic, by 
tow 


ty-three feet. 
‘This is the first time in history that two 

giant ships have been under con. 
jon at the same time. Tt is expected 
{igt whes they are lnuoched nest Apel 
they will be able to carry 3,200 passengers 

om Southampton to the United States 
in five days. 

‘Their supremacy of the seas, 
will be short-lived. As told i 
the September issue of Porutan 
Souzxor Moxritty, the keel has 
heen laid in Belfast, Ireland, for 
the 1000.foot British Hiner 


early in 1932, it will require a 


Jonger pier than at 
tence. 


Waste from Stamps 


A SURIOUS example of waste 
is the paper cut from sheets 
‘of postage stamps when their 
perforations are punched. Unele 
Sam is scoking to el these tiny 

isks of paper, which have been 
accumulating at the tremendous 
rate of four tons a month. 


veyor that passed over the side of the 
nd piled the fuel on the dock in black 
y to be loaded into motor 


‘The unloading device is moved from 
‘one end of the ship to the other, as the 
work progresses. operating down one 
hatch after another until the vessel is 
empty, ready for another cargo. 


Auto Runs X-Ray Machine 
at Patient’s Home 


ENIOUS traveling X-ray 
which goes patients who 


‘operates from the 
mobile, has been devised 


‘The motor-driven generator, carried 
under the hood of the car, as shown in the 
photograph below, supplies the current. 
Itis permanently wired to the instrument 

unel of the ear, where Dr. Moses plugs 
in with a flexible extension cord connect 
with the portable X-ray machine. 
‘The cord will reach from the street to any 
room of a house, Thus, patients unable 
to go to the hospital for examination can 
be given treatment and have 


[At the patients home, the X.Ray machine i run from 
he eee dnoven generator aren under the Bao al the Car 


CI 


Ship Turbines Do Work 
of Half-Million Men 


WOULD take the combined effort of 

fa million men to equal the daily 
work done by the two turbines on the 
Virginia, the electric vessel recently 
launched at Newport 


alent to the work of 
as the working day 

bi 
fiple the mimber « 
making it $57,172, 


Invents Floating Turhine 
for Power from Waves 


George E. 
rentor.. He plans w 1,000-foot 
‘wave turbine pier” which he says will 

sufficient electricity for the needs 
cetie city. 


‘The i 


haped 0 


“The inventor with « smal! working more of 
1s proposed 1000-foot wave turbine per. 


work structure with a series of turbine 


two, sending it along each side, 
Spinning the wheels and gener 
ating electricity. 

structure, 


fevestres 
itht float acd 
will be anchored well off shore, 
0 that high and low tides will 
not interfere with its functioning. 

invention is one of many 
attempts. to take power from 


waves, tides, or differences of 
temperature in the ocean, ‘The 
experiments of Dr. Georges 


Claude, French physicist who 
has generated electricity by using 
the differences in. temperature 
hetween water at the surface 
of the ocean and at the depths 
torun steam turbines, was de- 
scribed in the October issue of Poputar, 
Scurxce Moxruzy. 
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Model Niagara Measures Flow Over Falls 


testing effects of tical 
ofthe model Nisgars 


marring 
wer this q 
id American engineers, as 
own experts, the Niagarn Falls Power 
ompany has just completed the remark- 
table working model shown in the accom 
panving photographs, It reproduces 
faithfully the proportions of the actual 


falls, whose horizontal dimensions are 
reduced 100 times, while the vertical 
eale chosen is one to twenty-five, to 


th. | Running water in 
cally correct quantities in fed by 
c pump. ‘The entire model 
covers a thied 


inci ep 
fal ith e0 
second being drai from the river 
above them—a fourth of its total flow. 
Whe twice tis quanity of eoter was 
verted, the how Seer the Canadian or 
- Hfoesio Faly ree tothe eter 
wile the American Falls were eft snes 
Know Your World er, Wines ake eer ec 
ommar your kndetetrer || Matec iat thove ths fall 
the world you live inv se | 


y of these twelve | 
questions you can answer. Cor 
rect answers are on page 148, 


1. Hay lid ey 6 
harae of gree? 
2 Where da wild elephant 
ets the Unvad Seatest 
2 What government -probibite 
alcohol and tobacco? 
4. Where city water supply | 
uc tough pipet 
&, Where are ruivond bridges 
Polit or Biase 
6. Where does sarmparita come | 
7. Where was the ancient capital | 
orks ines Benge | 
4, Wie atand in elle the 
wiealtar of America? 
9, What are the steppes? 
10, Where ty houreeld hot water 
ole by the mun 
Where are the eretert_ pre: 
] " Miatote alse" the Unlicd 
Eaves 


both falls regained their former aspect. 


Super-Highways Proposed 
From Coast to Coast 
WO transcontine 


ways to span the 
coast to coast would lin 


snland get its 


nited States from 


‘According to the scheme as 
Carpenter, chief engincer, West 
Thicago Park Commissioners, a 3, 
Northern Transcontinental Highway 
would connect Boston, Mass 
land, Ore., while a parallel” 2, 
Southern ” Transcontinental 
would join 
Angeles, Calif. Each would be 250 feet 
wide, and would be 0 four 
lanes—two outer drives sixty feet 


Highway 
with Los 


mile speeds could safely 
be maintained, he says, 

‘The speedways would be elevated to 
=| cross all local roads and railways. 
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New Vacuum Tube Control 
Runs the Elevator 


LEVATORS are stopped exactly at 
the floor level with vacuum tubes 
like the ones in your radio set, in the 
latest control ay 
General Electric 
ted 0 
tor approaches a floor, the 
operator throws his lever to “off” posi- 
tion, but the ear does not stop immedi- 
ately. Instead the ear glides slowly to 
rest, stopped at exactly the right place 
by teans of electric coils installed in the 
shaft that actuate po 
the vacuumn tubes. 
A similar d 
‘an operator to depress button: 
vel corresponding to all floors at which 
vupants desire to alight, and start 
upp knowing that at each stopping floor a 
signal light and bell will remind him of 
With a combination of this and 
the stopping control, the operator 
wedn't watch the shaft; h 
un his ear with his 


Magnet Does the 
“Impossible” 


HOUGH experience 
hhas taught that red- 


each elevator car. 


When an eleva 


abi 


hiot iron and steel cannot 
be attracted by even the 
wt powerful electron 
‘a young elec- 


jempted 
and suoceed- 
his _five-foot 


if just the corners 
of the huge castings were allowed to cool, 
his magnet would Tift the whole piece of 
red-hot metal and earry it through the 
air ingots are rushed out into 
the storage yard as soon ax the molds 
are stripped off, and in a few minutes 
the magnet picks them up with no trouble 
at all; two of them at once, as you can 
see from the illustration below. 
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Molten Iron Poured from 
“Thermos Bottle” Car 
OLTEN iron, transported ten miles 
from the Humilton Coke and Iron 


Hamilton, Ohio, to the American 
dletown, Oh 


uploying the. prine 
bottle, this car is able to keep. 
molten state for as long as fort 
hours, as told in the October 
Porutan Screxce Moxn 


Hampered by Sun Spots 


UN. spots, 99,000,000 miles away, 
affect. the discovery of 
eral in America, This i 
of Prof. George 
Rhos rat the 
Washington, D. 
photographs of tl 
Tn the oil and mineral fields, ‘many 
investigators search for changes in the 


¢ of various formations under- 
are credited with 
netic disturbances 
these magnetic 
storms, investiga the field are 

clea, and, searchers recive. tele- 
grams from the observatory warning 
en such disturbances are near. 


D 


Road Signs in Pictures 


OAD signs, in the universal language 

of pictures, are being introduced in 
Europe as an aid to international motor- 
ing. according to Pyke Johnson, American 
representative. at the recent Interna~ 
tional Road Congress in Paris. Several 
European countries-have adopted a eode 
of pictures to replace words on. signs at 
‘curves, bridges, and crossings. The plan 
will aid motorists to find their way 
where the language is unfamiliar. 
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Chinese Making Type for 
10,000 Characters 


FANY an American printer might 

falter at the gigantic task nearly 
half completed by a Shanghai printing 
establishment, which has been working 
for three years to make a complete set of 
type so that 10,000 Chinese characters— 
most of China's alphahet—can be printed. 
Tt will exceed by several thousand the 
number of characters now being used in 
the printing of the largest of Shangh: 
Chinese newspapers. 

Since a single symbol, in Chinese, m 
express a whole idea, an imposing a 
of type is required 
ing establishment, 
bet, which will provide each of the 10,000 
characters in five different sizes, will be a 
boon. Each “letter” must be photo- 
graplied, and the impression from the 
resulting plate tediously tooled by hand. 
Four more years will be required to com: 
plete the work. 


Is Man’s Size Changing? 


larger or smaller 
physically? Were men 3,000 years 
‘ago taller or shorter than the ave 
man of today? To 


results will be compared with the 
measurements of the people living in the 
same region today 

‘This comparison is expected to reveal 
whether the 
has changed. 
to from 600 to 
shipped to the Field Museum, in Chicago, 
where the examination will be made. 


Physical formation of men 
te skeletons dating bck 


o 


Know Your Car 


(ODERN improvements in 
| ‘automobile design and con- 
Struction more than offset the 
tendency toward more rapid 
wear caused by higher engine 
speeds. ‘The oil filter is one of 
the most impertant. ‘The air 
cleaner is another. 
wetith the ai tered and dirt 
eptout of the incoming charge 
of gasoline and air, the oil in the 
crank case would retain its 
lubricating qualities almost for- 
ever if it were not for one re- 
maining source of contamina. 
tion, Dilution by unburned 


txsoline wil in time, ro the oll 


ofits lubricating properties 
Summer, when the motor sta 
promptly and heats to running 
temperature quickly there is 


little dilution, and the oil need 


choking, slow warming, and low 
greatly 

‘Cheap gaso- 

Tine makes matters still worse. 


Birds Their Own Doctors 


IRDS that protect their own wounds 

with « plaster of down plucked from 
ieathers are reported by a Prench natu 
ralist. He says he has shot woodcocks 
and partridges that had unhealed previe 
fous wounds, In every case, the wound 
had been dressed with the down, 


Huge Steel Ball a Compressed Air Hospital 


HOSPITAL the st 
in which the 


‘anton, Ohio, tn 


turer, to give a thorough 
trial of the belief that com. 
pressed air aids patients 


diabetes and other maln- 


k-proof at twice the i 
t was designed to accommo- 


slowly raised 
the globe. 
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Afghan Ruler Plays Safe When He Hunts 


Wis, the Ameer of Afghanistan 
hunting, almost everybody in 
digdom knows about it. His prep- 


ions of an 
wy on the march. ‘The Palace Guard 
turns out in force, armed as if to repel an 
invasion. ‘The ministers and subord 


inate 
officials of the Ameer's court ride to the 
hunt with their monarch, and direct the 
affairs of the cavaleade. 

‘The monarch himself sits high in the 
cushioned howdah of his favorite hunting 


“Cannibal” Mosquitoes Are 
Barred from America 
Nowe ‘will be waged in the United 

ve 


eiod as Frame a 
‘quitoos” imported from our 
Sea fesilting ‘varcty thet, in. ok 
Unless officials of the Department of 
‘Agriculture change their minds. 
department recently refused to grant a 
permit to bring into this country: any’ of 
the predatory French species which were 
expected to, fight Long Island pests, as 
described in the August issue of Porctaax 
Screxcr Monta.y. 

To tel the truth, Dr. &. A. Rohmer of 
the Department of Agriculture explained 
hia experts are rather wary. of the s0- 
called “cannibal.” How ean they be sure 
it would eat only other mosquitoes, and 
not attack human beings? In fact, they 
frankly express. the opinion that the 
strange “beneficial” mosquito whose dis- 
covery in Brittany was reported by a 
French entomologist, Dr. Legendre, is 
actually no. more than a variety of our 
common rain-barrel mosquito, with little 
of the nice discrimination in choice of 
diet aseribed to it. 


Your Christmas Tree’s Age 


HE tree you set up at Christmas time 
and decorate with all sorts of oma- 
ments takes from six to ten years to grow, 
‘according to the American Tree Associa 
tion. Norway, red, and whit and 
balsam fir make the best “Christmas” 


trees. 
"The hest trees for posts, the locust and 
oak, are grown in from twelve to twenty 
years; twenty-five to thirty years oF 
‘more are required to produce poles. 


elephant. An attendant handles the 
hunting guns,and loads and passes them to 
bs master atthe proper moment. It would 
bea hardy beast indeed that got closer to 
the Amen: then the Ameer wished. ‘The 

sph was taken as the Afghan ruler 
ind his bunting party forded a stream on 
‘the return from the chase, 


Subways May Carry Mails 


UBWAYS may. be, added to, the 
it mail-carrying network 
i trains, steamships, and motors, 
acordng ta the U. 8. Post Office De- 
Plans are being considered for 
Ser ee er ae 
ity un ‘transit 
we Tras camot be done without de 
ing up passenger trains while sacl 
being londed and unloaded, an alter 
sobs plank te nba ser sebenr cute: 
sively for mail, possibly modeled after 
London's new sulomatic subway. 
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Arrest 219 Pilots for Air 


Traffic Violations 


}O hundred and nineteen pilots were 
arrested for Dery eigen rules of 
the skyways during the ear. ‘Their 
offenses included ‘taking-off of landing at 
‘irports in the wrong manner, low 
See congenal tome,aeoee Bring ee 
Pay passengers, dropping heavy object 
carrying ives, flying without a li- 
fered ay and flying an over- 
iglinghe 
Scouse in 


Seeppiae alice inte 
machis — 


The First Patented Rose 


NEW rose, “Lady Canada," re- 

cently exhibited in New York City, 
hhas just received a registered trademark 
from the Commissioner of Patents at 
Ottawa, According to its grower, itis the 
first flower ever patented in Canada, and 
probably in the world. ‘The official pro- 
tection gives him the sole right to use the 
name in the sale of cuttings and flowers 
of this variety. 


Peanut Vines New Fodder 


PEANUT vines are being added tothe 
rations of farm animals, According to 
Dr. D. B, Jones, in charge of the protein 
inventigation laboratory, U. 8. Depart- 
ment of Agriculture, properly-cured pea- 
nut vines rival alfalfs and clover in feeding 
value. 

Peanut meal, made from nuts from 
‘which some of the oil has been extracted, 
is being tried with good results as a h 
fattener. When the animals were f 
phole peanuts they often produced un- 


ft" pork which does not 
command the highest " market price. 
‘This tens is said to have been over- 
come by fe ‘the meal, which retains 


its high percent of valuable protein but 
reduces the oil content. 


New “Flivver” Monoplane for Beginners 


AN ean run faster 
than the speed at 

which the newest "fliv- 

to ground, 

to ite Ash 


Carolina, 


slow landing 
speed of twenty miles an 
hour, itis claimed, makes 
the machine unusually safe for_be- 
ginners to use in practice. A converted 
‘Model T Ford engine powers the little 
plane, which is twenty feet long. with a 
‘wing span of thirty-one feet, and weighs 


Powered with a converted 
Ford auto moter, thir $000 
"The views show 


complete only 00 pounds. In the air ite 


rising speed is fity miles an hour. It 


especially for rt and 
ee ee ren 
ately eight hundred dollars. 
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This Car Runs with Water 
as a Lubricant 

HEN an Elyria, Ohio, motorist 

ishes filling his radiator, he lifts 

the hood of his machine and pours water 

in the erank ease in place of oil to lubri- 

cate the motor. He says he has driven 

187,000 miles since 1923 using only this 
‘unusual Lubricant. 

‘graphite or grease is used and the 
continwed operation of the machine, which 
is said to have made a trip from coast to 
const it ascribed to bearings tae of 

* metal alloy, and to specially designed 
istons und piston rings. ‘The alloy used 
tn the bearings is the invention of E. M, 
Williams, of Elyria, Ohio. 


Round-Up Nets 70,000 Rats 
in Ohio Factories 

NWO hundred pounds of “hamburger.” 

sixty loaves of bread, ten pounds of 
peanut. butter, and forty-eight eans of 
falmon are being used in a rat round-up 
that recently netted more. than seventy 
thousand rodents in various industri 
plants situated on the banks of the Cuy- 


directed the attack. The ti 
bits, sprinkled with an odorless, tasteless 


ot Health, 


putin paper bags and 
feattered int 


factory basements as 
had been discarded by 
fter day the slaughter 
of the destri rodents continued, 
until many thousands had been killed. 
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Huge Canal Locks Nearing Completion 


ACH year some [ 
fifteen million 
tons of shipping will 
be lifted more than 
forty-nine feet as it 
passes between the 
thick conerete walls 
of the largest canal 
locks in Europe, nov 
being completed near 

German 


oe. 
independently of each 
ther. Each is 738 


feet long and 


feet of 


ir locks, which will dwarf these 
ws and even exceed the fam 
res of the Panama Canal, are 
built in Holland as part of the 
wvder Zee reclamation project. ‘These 
giant steamship lifts will have a length of 
more than 2,000 feet. a depth of 162 feet, 
and will he eighty-one feet wide. The 


Electricity Parks Cars in Novel Garage 


‘OU drive in, stop your car faci 
ry does the rest, 


‘of the upper 


of 
1 garage being built 
Grand Central Station in 
York City 
‘electric parker” invented 
ton A. Kent, of New York 
e heart of the novel 
is a low truck which 
‘on tracks under the a 
nhile. From this truck rises 
platform which catches unde 
the rear axle housing of the 
Tt then hauls the ear al 
grooved runways onto a 
vator which whisks it 
upper floor where the “ 


parker 


All is 


reves 


Merely by prem 


‘One of the immense concrete ship basins ofthe new German canal 
TEE e's tanger than thee city locks and early forty feet wie 


sates, to be of the siding type instend 
of singing, are being designed toad 
the Target’ venal bay. to bo alt is 
many years. They will lead to the 
artificial harbor of Amsterdam, 


French Airplanes Aid in 
Predicting the Weather 


LYING weather bureaus have been 

established in France to aid the Me- 
teorological Bureau in their predictions. 
‘Three airplanes make regular observa- 
tion trips aloft each day. One reports 

over Paris, another watches 
ity of Lyon, and a third ascends 
from Saint-Raphael, on the Riviera, 

Gen, Deleamb 

of the Weather Ser 
‘explains that lack of ins 
formation about weather 
conditions on the sea and 
above the clouds cause 
inaccuracies in French 
weather reports. More 
planes will be fitted for 
aerial observations soon. 


Simplify Codes 
IHOSE who send cables 
in code will have. to 

limit the words to five 
letters instead of ten, if 
the proposal considered by 
representatives of tele- 
graph and cablo lines on 
five continents, recently, 
Code 
the past have 
incon accepted under the 
condition that they could 
be pronounced in English, 
‘German, Spanish, Frene 
Italian, Portuguese, or Latin. 


Dutch, 


og ee 
words to five letters would call for an 
accompanying reduction in rates, 


Queer Island Dog Kingdom 
Ruled by a Terrier 


A lonely island, inhabited only by dogs, 
has. been reported off the eoast of Africa 
by French sailors, who believe the a1 
mals have descended from pets 
wrecked or abandoned there, ‘The island, 
ralled Juan de Neva, lies in unfrequented 

raters between the African coast and 
‘Madagascar. $0 far asis known it has not 
been visited by ships for years. No one 
lives there, and the island has been con 
sidered valueless. 

‘When the captain of a French vessel 
landed recently, he was faced by a large 
mongrel dog, evidently part terrier, who 

rared to be the dog king of the island. 
n the captai 
erie noel has proved lowing 
wolf, Immediately dogs’ appeared from 
all sides, according to the report, anv 
forced the intruder, who was without 
‘weapons, to beat a hasty retreat 


thehobhy of Jammer D. Hen. 
derson, of Brookline, Mass. 
who has collected tiny vol- 
umes from all overt 
world. Among the little 
books, which he reads with 
the aid of a magnifying 
sass, ins a complete edition 
‘of Shakespeare printed on 
pages little larger than 
Postage stamps. A full 
of Dickens, and a ti 
Bible whi 

high 


features of the un 
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volumes can be appreciated by comparing 
them, and their miniature bookcase, with 
the book of average size standing on the 
table at the right of the picture below 


‘The bookcase itself is a remarkable 
‘example of miniature furniture building. 
It is complete even to leaded glass doors. 
Radio and Airplane Aid in 
Missionary Journey 
Radio will play an important part 
240,000-mile missionary trip into isolated 
districts of Australia, led by the Rev. G. 
M. Scott,an Australian clergyman, whose 
party carries wireless sending and receiv- 
Ingequipment. Wherever he finds settlers 
requiring immediate help, the missionary 
will send @ radio message to headquarters 
of the Australian Mission, and assistance 
will be sent by airplane. 


‘The miniature Mbrery. Compare its 
Volumes with ordinary book at right, 


French School Trains Women as Engineers 


are admitted to a new elee- 
stitute at Paris—France’s 
school of engi- 
neering. Its graduates will be as well qual- 
ifed for high technical positions ax male 
applicants, for its equipment is said to be 
fas complete as that of any school in the 
world, Its founder, Mile. Paris, is her- 
self an engineer of wide experience. 


itl studencs in France's fat feminine school of electrical enginering. Mile. Pars, the founder, 
‘i seen at the left teaching the students bow to Simantie  yzamo, and how each part works: 


The students receive thorough instruc- 
tion, not only in the theory’ and principles 
feicctrodynamies, but in. comstruction 
tnd ‘actual operation of electrical ma 
chinery. Tn their shop work they learn 
how to dismantle or assemble dynamos, 
generators, transformers, and s0 on, gain 
Ing first-hand knowledge of the function 
‘and operation of every part. 


Champion Radio Fan Uses 
Chorus of Speakers 


One ordinary loudspeaker isn't 


sealers, 20 wetany 
ewe tons wilget tod 


dero 

He asserts that distortion has been 

reduced to a. even at volume 
ficient to shake the rafters. 


Huge Indoor Ocean Beach 
Planned in Germany 


seashore, under a great 


o provide winte 

Tn the center of the 

1 ill will be 

nted bya restaurant where batherg 

1° dine, wearing beach pajamas, an 

magining they are spending a holiday 
at Deauville or the Lido. 

A“ boardwalk” will surround the mini. 


allow 1,700 people to ie in the sand and 
bask in artificial sunshine supplied by 
hhuge lamps giving off ultra-violet rags 
The lamps will hang from the roof, 150 
feet above the pool. 

Professor Karl Stodieck, of the Tec 
cal College at Charlottenburg, suggested 
the unusual beach. 


Would Improve Auto Lamps 


lamps constructed so that 
their light would be visible from all 
an improvement suggested to 

jomotive Engineers as a 

ing the hazards of night 
;- While the cowl lights on some 


makes of cars can be seen from the side, 
utomobiles are visible 


the lamps on most 
only when seen 


conditions of driving, such as in turning 
comers and on curves, for example, this 
‘causes the entire car to be invisible to 
other motorists on the highway. 
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Deep-Sea Diving Is Hobby 
of British M. P. 
His collee have their golf or 
shooting or 
when Captain 
ber + Parliam 
sche go or ‘cep-eca dive. 
Brit a jislator has been a con- 
firmed diver in his Ieinure time for 
the last twelve years, and has gone 
down ns far asf AS far 
‘tas hobbies go, the diving M.P. seems 
to be in a class by himself, ‘The illus- 
jove shows the diving law- 


“sport” clothes. 


Pumps Air into Brain 
for X-Ray Study 


The 


cover’ the exact location of tumors 
growths, through 


hese pictures of th 


has been pumped in, 
celles white stains an 
‘as almost black. 

In locating aierts in the spinal col- 
umn, Dr, Lad nstead of 
fluid’ that photographs well. “This fivid 
runs down the spine ntl its stopped by 
the growth. An X-ray photograph thus 
revel the xa Jaton ofthe diese 
Portion of the spine and simplifies the 
Physician's diagnosis 


‘The Sky’s Blue Measured 
by New Color Chart 


‘The blue in the sky is being measured 
by an ingenious color chart prepared by 
German physicist and color expert, 
fessor Wilhelm Ostwald. Tt contains all 
the sky colors, from the bluest known to 
almost colorless gray. By comparing the 
colors of the chart with that of the sky, 
and picking out, the shade that most 
nearly matches, the amount of blue in the 
sky can be determined, says Professor 
Ostwald. 

Eskimos in the polar regions and 
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aviators high in the air are said to see the 
Bluest skies. ‘The United States Weather 
tht the Buena ofthe sky depends po 

t the blueness of the s nds upon 
the amounts of dust and moisture in the 
air. After a rain the sky is bluest. 


Metric System for China 

‘The latest convert to the metric system 
is China, whose Nationalist Government 
recently replaced the old measurement 
andarde ‘with the system used in prc; 
tically all countries except England am 
the United Stee 


His Keen Ears Test 250 
Loudspeakers a Day 

Both radio loudspeakers and radio am- 
plifiers for phonographs are tested for 
tone by comparison with a master speaker 
unit over their entire musical range, in 
the experimental laboratory of a Chicago 
radio manufacturing concern. 


speakers, averagi 
most eight years. An ac- 
cian, he has developed 
sensitive ears that can recognize sounds as 
high-pitched as 10,000 vibrations a sec- 
‘ond. Such sounds are inaudible to the 
‘ears of the average person. 


‘Martin T. Olsen testing the tone range of « new loud: 
Aoeaker. Hs can recognise sounds vont of us can't hear 


mn 


Huge Flying Sign Flashes 
from 2,000-Foot Height 


A huge electric sign, ninety feet longand 
six feet high, circled in the sky 2,000 feet 


it biplane, alter- 
nately flashed the name of 
tiser and his address, 

“The roar of the plane's three motors, 
ingnearly 1,000 horsepower, attract 
the attention ofthe theater crowd ilo, 

he power for the sign was generated 
dynamos which occupied most of the 
space in the cabin of the plane, ‘They are 
capable of producing 7.000 volts. ‘The 
letters giving the firm's name and its 
address were superimposed upon each 
other in order to permit the change in the 
‘wording of the sign. 

‘Since the sign was not 


plane, small lights on the edge of the wing, 
each connected with one of the letters, 
indicated that it was flashing. 


Explains Why Actors Are 
Free from Paral 


‘The reason few actors. ha 
is cause they give Uh 
reise! This isthe conclusion 
after an 

investigation of the causes of 
death of more than 1,400 ac 
tors, Only one and a half 
tent of the group atudied di 
of paralysis. percentage 
i much lower than that of an 
ther professional group 
vestigated. : 

ople in ord 
life, Dr. Heller 
to repress their emotions more 
than actors, s0 part of th 
nervous machinery atrophies 
from disuse, ‘This ten 
make them more susceptible to 


paralytic attacks. 


Boy of Eleven Builds Prize Model Plane 


A model of a tri motored 
monoplane, almost_as long 
as the builder, won for Touy 
Verlatti, an cleven-year-old 
San Francisco boy, first 
prize for the most interest- 
Ing model shown at recent 
tournament in that city. 
‘The builder named bis white 

ne the City of San 


The First Coin 


Only four known speci- 
‘mens exist of what is be- 
lieved to be the first coin 
‘ever minted—a Greek gold 
drachma which e 

think was struck off about 
700 n.c. One of these, in the 
collection of J. P. Morgan, 
New York banker, is con- 
servatively valuedat 3,500, 


ow would you like a ride? Tony Verlatti, age eleven, shows 
{Sel end the prise winning model monoplane whic he bull 


n 


Strange Glasses Turn the 
World Upside Down 


IDEWALKS seem to hang above 
your head, people appear to, walk 
with their feet in the air, and clouds and 
‘buildings change places when you put on 
‘the strange “upside-down glasses” with 
which students at Clark University, 
Worcester, Mass., are being tested. 
kena the inet io ewes 
Norman L, Munn, a luate student at 
the tniversity made’ a two-week test 
tring which he saw only mt 
won "At the end of that time he pre 
creport of he sapaseame, 
Wil be use a u bens St oboty by. the 
students in the psychology classes of the 
tmiverity to. determine’ the effect of 
inverted vision upon the codrdination of 
the senses, 


Huge Cone Loudspeaker 


Covers a Ceiling 


HERE'S plenty of music in the air 
when programs come from a huge 
cone loudspeaker which takes up almost 
the entire ceiling of a room in the home of 


Hung from the cxiling, the 
‘cnormoun cone npenker is 
‘eft and ornamental 


fa radio enthusiast in Oak Park, Til. Tt 
served, s purpose both useful and orma- 
ym its center is suspended an 
ing fixture. It is said to 
reproduce radio programs perfectly. 


U. S. History Recorded 
in Postage Stamps 


ORSE-AMERICAN” series of 
stamps, commemorating the arrival 

in America of first immigrants from Nor- 
‘way in 1695, is the latest of many de- 
picting the history of America, according 
to the Post Office Department, ‘Twelve 
begin with the Colum- 

ian Series of 1803, illustrating the dis- 
covery of Ameriea, and include the Vie~ 
tory stamp of 1919, celebrating the end- 
ing of the World War, 1920's Pilgrim 
‘Tercentenary issue, the Huguenot-Wal- 
jes of 1924, and the Lexington- 


Special stamps commemorate other 
events the 1026 Battle of White Plans 
the 1927 Burgoyne Campaign 
tamp, and the 1927 Vermont Sesqui 
stamp. Occasionally individu. 
als have been honored by a stamp issue, as 
the Ericsson Memorial Stamp of 1926 
for the Monitor's Civil War builder. A 
special air stamp was issued as a tribute 
to Lindbergh’s New York-to-Paris fight. 


‘Out for # wall inthe wpe 
own world. A student este 
mal? with the dd ghases, 


Safety Tunnels 


DERGROUND sub- 
‘ways of passageways for 
trians at dangerous street 
intersections in Highland Park, 

have proved so successful that 
plans for aditional tunnels are under 
way. School children using two sub. 
ways already provided are able to 
cross busy streets in safety. 

“Meanwhile similar tunnels tried out in 
Los Angeles, Calif., and described in 
Porvtan Sctexcr Mowray, have been 
welcomed by auto-shy pedestrians. 
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Largest Magnet Is Heavier 
Than a Locomotive 
HE world’s largest magnet, a 120-ton 
monster that weighs more than many 
a lecomotive, has recently been com- 
pleted at the Bellevue laboratory of the 
French National Research Bureau, Rest- 
ing on massive pillars, it will aid i 
portant peroarcher iy lights cioctectg, 
Ad radioactivity. 
rorrents of water cool its huge copper 
col, which carries a terrific electric cur 
rent of 3,000 amperes—enough to light, 
say, six thousand ordinary lamps. Ac- 
cording to the designer, M. A. Cotton, it 
can maintain its powerful magnetic field 
Uunabated for hours, if necessary, during 
prolonged experiments. 


Painting the Towns Red 
AS ENESEAL donation recived by 
‘the Lapland Geographical Society is 
‘a recent anonymous gift of red paint— 
$1,500 worth. ‘The nameless donor spec- 
iffed that it was to be used to paint 
houses along the Torne River valley, in 
northern Sweden, v0 thatthe eulor-dtied 
may set an example to dre 
Finland homesteads ncrost the border, 
‘The Society has distributed the pa 
and now the valley dwellers are painti 
theit towns red. 


Old Fire Engine Has Job 
Cleaning Plane Motors 


LANGING dashes down the street 
‘behind galloping horses are over for 
the old-fashioned fire engines, but one 
has found a job on an aviation field 
St. Louis. It has solved the prob 
‘dirt and grease from airplane 
motors that are to be over!aul 
"The old boiler produces the steam that 
is sprayed over the motors under 
pressure, the steam being earcied to the 


work through a long flexible hose ter 
minating in 
chanic. 


‘nozzle held by the me- 
new application of the dis- 

nthe 
if the motors with rags. 


‘Steam generated by the old fire engine cleans grease and dist from airplane motor ia the shop. 
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‘An Improved Depth Finder 
for Coast Survey 


CHOES from the sea bottom are 

‘enabling the U. $, Coast and Geo- 
‘etic Survey to map the ocean floor along 
the, Atlantic seaboard more accurately 
and speedily than ever before, througl 
the use of an improved “fathometer,” or 
sonic depth finder, developed by Dr. 
Herbert G. Dorsey. 

‘From the bottom of the survey vessel, 
the instrument sends out continuous 
sounds, and catches the echoes as they 
rebound from the ocean foo, Since the 
speed of sound is known, the elapsed time 
Fetiween the sending of a sound and the 
returt oft cho ita measurement ofthe 
eean depth, This measurement the 
Recently a eable ship with the new sonic 
depth finder surveyed the ocean, floor 
from the Azores to Newfoundland in the 
record time of seven days. Part of the 
time it made continuous soundings while 
steaming at full speed. 


Lamp Burns for 23 Years 
HEN “Lindy” was three years old, 

00-watt electric light bulb was 
0 a socket in the window of a 


i years. 
lar lamp, installed at the same time, 
burned out only recently. Both of these 

Bare, been presented "to 


Builds Auto from Parts of 
Twenty-Seven Others 
WENTY-SEYEN standard 
biles contributed parts to ie 

iomemade car in which the builder, 


Charles R. Gifford, of Tampa, Fla. i 
tends 


id to have shown speed of 
les an hour. 
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Over Mt. Blane by Air 
BIRD'S- 


YE view of the 


seeing air line circling the peak. 
‘The aerial buses are two-passenger 
cabin planes that fly at an altitude 
of 14,000 feet, mounting from ai 
the railroad leading to Chamo- 
nee, from which most of th 


‘The auto mongrel and the ian who buile it, It ia made of part of twenty-seven different cars, 


B 


Interior Tides May Slow 
Down the Earth 


MAT the earth's interior, like its 
‘oceans, has tidal movements is the 
theory advanced by. Prof. Benjamin 
Boss, of the Carnegie Institution, to 
account for the known fact that the earth 
is slowing down and its days growin 
longer at the rate of about one secon 
‘every 100,000 years. Originally friction 
of the ocean’s tides across the bottom of 
shallow. seas was believed solely. re- 
sponsible, but this, Professor Boss says, 
could cause only two thirds of the ob- 
served slowing. Tides within the 
would account for the differenc 
suggestion. 
1a APaently he ads there is some r- 
lation between the erratic speeding up 
and slowing down of the earth from time 


to ti discovery eredited to 
. E. W. Brown, of Yale—and earth- 

. If this can be definitel 

Y ‘the possi 


advance warnings of severe earth tre 


Lungs” of Leaf Revealed 
in Motion Pictures 


‘The view above 
id arrangement, of 
the cells. At nighttime or in bad weather 

‘lose up and wait for the sun to 
again before they open. ‘Then t 
work feverishly to make up for the time 
they have lost. 


New Cloth from Plants 
‘OON you may be w clothes 
made of kendyr. That is the name of 
1 fiber plant, discovered recently growing 
in large quantities in Asia, and found to 
produce textile yarn of high quality. A 
cloth made half of kendyr and half of 
cotton, tests show, is attractive and 
durable. 
‘Two tons of kendyr a day is to be 
turned into cloth by a new machine 
built especially for the purpose. 


“ 


Odd Machine Plays Sound 
Effects for the Movies 


MERELY by pressings button, almost 
‘any imaginable sound can be pro- 


duced on this machine, according to its 
inventor, A. W. Nichols, of New York 
City. Ho ix seen assembling the compli- 


cated mechanism designed to make 
‘more realistic. It is equally 
dramas and news reels 


Na penis ee ewes aoe 


‘years, can be played as simply 
fas-an organ. When @ train 
rounds acurve in a picture, the 
operator presses a button and 
realistic railroad whistle re- 
‘sults; when an auto comes to 


‘a sudden stop, a shriek of 
Drakes accompanies it, ax an- 
other The 


pressed. 
sm is operated through 
‘motors, 


Canadian Tar Sands 
Tested for Roads 


£ far Athabaska country of west- 
n Canada, famous in stories of the 
Royal Northwest Mounted Police, tar 
ls are being mined to make roads of 

ad in the Jasper National Park, 
ta. 


‘Over gravel roads, the bituminous 
sands are spread to a depth of about two 
inches and form a layer similar to asphalt. 
‘These sand deposits along the Atha 

ver have long been thought to contain 
possibilities for road building, but this is 
the first practical test to which they have 
been subjected. 


Whalers of the Antarctic 
Aided by Wireless 


WUALERS whe go downto the sea in 

ships are taking science with th 
‘out from the South 

Antarctic 


boats that leave the mother, “factory” 
ny ee 
‘One of the greatest of whaling 
in the past has been the possibility of be- 
coming separated from the mother ship 
during a fog or prolonged snowstorm 
while pursuing whales in a small boat. 
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An example of the value of this method of 
‘communication between the large, vessel 
and is brood found in the wrecking of 
the ‘Southern Queen, a large Antarctic 
rhaling shi Woontisior seteneaed 

erg and began to sink all the small 
Fests See eneendtey potion roa 
‘The cet of whale catchers hurried to the 
‘ship's assistance and took off all the mem- 
bers of the crew in safety. 


Chemists Trace Source of 


Ancient Copper Weapons 


ETECTIVE work by chemists. re- 
cently trailed the copper used in 
ancient Mesopotamian weapons to. the 
mines where it was obtained. Archeol- 
ogists wanted to know where the men of 
Sumer, oldest of Mesopotamian king- 
ddoms, got their ‘Inscriptions on 
bricks failing to tell them, they sought 
help from the metallurgical chemists. 
‘These men examined the of the old 
weapons, comparing. it with specimens 
from Persia, the Black Sea region, 
Cyprus, Egypt, and other neighboring 
countries to see if they could find the 
sme impurities. Atlas, 
in copper from mines on 
the Arabian Peni 


covered. 


Mechanical Pole Setter Does 
Work of Twenty Men 


OCKY hills or marshes filled with 

underbrush are boulevards to this 
ingenious new machine for erecting tele- 
phone poles. It ean go anywhere a man 
tan walk. Perched on the brink of a 
precipitous, incline, it swiftly bores a 
even-fot hole in the earth: then a de 
Fick at its business end swings a fort 
five-foot pole bodily into position and 
drops it upright. 

Tin a recent test the whole operation 
averaged less than six minutes for each 
pole. Only three men are required to run 
the continuous-tread juggernaut, though 
it does the work of twenty. 


Seasick for Twenty Years 


[ALF a million miles on shipboard, and 
Teteo ane oe 
strange experience of James Barger, a ix- 
foot, two-hundred-pound sailor who has 
been in the U. 8. Navy for twenty years. 
He has circled the globe three times. 
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Ink and Stain Made from 
Sequoia Seed Cones 
Ame of the seventeen-year locust 

is the giant Sequoia tree of the Pa- 
Clie slope, ‘which sometimes retains ite 
feeds for sixteen years before 
then from the cone, These trees are it 
no hurry, They are called the oldest 
on earth. Some of them are belies 
ists to be more than three thou- 
nar old. 


An’ interesting method of protecting 
the seeds from weather and insets during 
their long wait is a coating of waterproo! 
and germproot gloss which covers the 


‘periment with this gloss 
it was removed from 


ibe made with the new highways under 
‘onstruction in the United States during 
1928. ‘The Government reports that the 
total mileage of these new roads came 
to 10,783, costing the states and nation 
£$264,000,000. Since 1917, 71,386 miles of 
new roads hive been completed and 
opened for motor traffic, 


Unusual Locomotive Uses. 
Its Steam Twice 
TEE umoual photograph below i 

head-on view of one of the twenty 
siew-type locomotives recently. put, into 
operaian on the orton and Maine Haile 
“Two unique features are the plac- 
the bell above the pilot instead of 


d the feedwater heater which 
cowl in front. This devi 


Front view of the curios lcomative, showing 
ou! formed by the novel feedwater beater 
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Mountains Commit 5: 
With Voleano Blasts 


VOLCANO is a mountain commit- 


ting suicide. This unique definition 
the National Geographic 
ntains of the 


says the m 
di 


vices, itis 
vents, the energy pent up for long’ pe- 
rods might cause havoe over large areas. 

"The United States is said to own one 
fourth of the 417 active voleanos of the 
world. However, the only active erater 


nuge crater of another vol- 
ano in Hawaii, Mount Halekala, half the 
cht be dropped 
Model Plane Sets Record 
for Weight Lifting 
G more than its own weight 
Tubber-band-propelled mod 
aiclane,” built by Arthur Hor, of 
Brookline, Mass., sped down a woode 
runway and rose’ gracefully into the 


for a ten-second flight at a recen 
Bos 


meet in 


1¢ little plane weighed 
rams. Before the propeller was released 
for the start, forty-four grams was 
added. The flight is said to have estab- 
lished ‘a national record for weight 
lifting by miniature airplanes. 


A Mountain of Giant 
‘Timbers for China 


ver exported fro 
of the Pacifie No 
recently piled upon the wharf at 
Seattle, Wash, for shipment. to 
i.” ‘The size of these giant 
timbers can be appreciated by com 
paring them, in the picture below, 


Giant Douglas fr timbers ready for shipment. 
Compare their sie with that of the two wri 
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with the two girls of average size, photo- 
sraphed at the base of the mountain of 

The bulk of the timbers are of Douglas 
fir from the great forests of western 
Washington, and represent one of the 
chief industries of that state, ‘The 
largest ones, in cross section, measure 
two and a half feet square. 


Find Saber-Toothed Tiger 
Had the Toothache 


MHE sad plight of the giraffe with the 
sore throat seems to have been 
equalled by the saber-toothed tiger with 


um, where they 
lected from the tarpits at Rancho 
la Brea, known as “The Death-Trap of 
the Ages.” 

‘The teeth of these animals, caught in 
the treacherous pits, along’ with the 
Woolly Mammoth and the Giant Sloth 


examined with the 
X-ray to discover the condition of the 
tooth canals. Many of the long front 
saber teeth that made this animal the 
terror of its day have dropped from the 


jaws and others are shown to have been 
ireatly wo ugh no tooth eavities 
have been discovered. 


the comparative sizes of a human being 
‘and the extinct New Zealand moa— 
largest bird ever k L 
‘These birds, abundan 


eating their own eggs d 
of their natural food. 
tons of moas have been found in various 
parts of New Zealand, yet no trace of an 
‘egg has ever been found. ‘The specimen 
in the photograph was reconstructed 
from one of these skeletons. 

The extinct bird resembles the ostrich, 
it for ground locomotion, it had 
uge legs, and claws wit could 
easily have torn a man to shreds. 
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Links of Huge Chain Weigh 


Nearly a Ton Each 


E toppling dome of the famous 
at's Cathet i will be 


held together by a huge chain 
of stainless steel which has 


the dome 
gradually tippi 
southwest. ‘The first plan 

ld the upper 
structure entirely, at a cost 


nearly fifteen feet long, 


New Sound-Absorbing Stone 


in somewhat pora 
Cavities which soak 
Some to when wed a walls and ciings 

Tests by the late Professor jepson of 


prevent this echoing and silence the 
harsher sounds that come to it, 
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Breaking the Rocks of Knowledge 

'T THE Illinois State Museum, Spri Id, a curious 
A Ses Geng pel 
Mabe hie ei] 

r in which they were ited ago. 
base is of Altyn limestone from Glacier National 
estimated to be more than 200,000,000 years old. 
‘These blocks hold the secret of the world’s original food 

supply. Plant life, according to the beliefs of science, 

animal life because the latter depends upon it. Rocks antedated 
pak because they are the source of soil upon which vegetation 
But the life-giving power in the rocks becomes assimilable 
‘only when by a process of erosion it is broken into fragments 
that plants can use. Similarly, in the realm of knowledge, itis 
the process of breaking up the great discoveries into forms that 
the average person can grasp and assimilate that releases their 
power. Harvey's discovery of blood circulation had little effect 
while only a few people understood it. Radio, understood by. 
scientists for years, became valuable only when it entered our 


‘stone 


daily lives. 
The fun 
to break up 


No, discovery and invention can be 
understood by all intelligent people. 


Always New Wings to Try 


FEW dy ago an eminent engineer, speaking over the 
radi, declared that ultimate perfection had been reached 

jal engineering, No further change, he said, was 
likely to occur in the fundamental design of aera. 

‘Thenext morning,newspapers that Joan de laCierva, 
young Spanish invettor of the autogiro, succesfully had crossed 
ihe Hhglish Channel in his odd windmill plane. "As told cle- 
sere this ise ths tapping ara conforms to none ofthe 

ales governing airplane design. 

“The wise mas of the radio seems to be inthe class of Thales, 
who in the sith century 9. ©. held that the world is fat and 
Hoats on water, “He probably knows now, however, that itis 
unwise to asstine that things as they are will never change. 
‘There are always revolutionste who’ wil challenge tradition, 

‘True, many of them are rong. but from iconoclasts who 
have been right have come the realy great advances in science, 
The simple truth is that there is no such thing as ultimate 
perfection in scientific achievement, or, for that matter, in any 
partment of human endeavor. 


Royal Gifts for All 


tthe costly nat 

“Synthetic perfumes,” he says, 
natural is very expensive. A few vats and stills will do, 
the work of acres of growing plants.” 

‘Once again science is revealed as the great leveler. In its 
gifts to mankind it ignores distinctions of wealth, birth, or 
‘lass; it considers no special privilege. 
ith the automobile, it brings distant pleasures to the 
dooryards of the day-laborer and the millionaire alike. With 
electricity, it lights the hovel and the mansion at the same time. 

‘Now itis endowing the work-worn shop girl with the delicate 
fragrance of a queen. ‘There is real democracy in science. 


A Just Decision 


A LEGAL case, Lyvoiny Cacinag may well interest scientists: 
and inventors. The Supreme Court of the United States 
held that a state could not tax, as income, royalties received by 
one of her citizens for the use of patents. A patent, it ruled, is 
a ree pave oe Teen Soreness: Sse) a state 
cannot ‘such a rig ‘cannot tax it use the power 
to tax, inthe words ofthe famous Chief Justice, John Marshall, 
the to destroy. The decision goes a step further and 
holds ‘a tax on income derived from the right amounts to a 
tax on the right itielf, and therefore cannot be levi 


ate. 
Rivals to Be Respected 


GURPOSE zom wore told of akracrape four timer a high 
the tallest building, built without lasting material, blue: 
Prints, or steel girders? 

‘Of course. no such building exists, But ants, constructing 
qelony dvings tex oct Mig above and underground, eet, 
in ion to their sive, that big. 

Dr. Frank E, Lutz, of the American Museum of Natural 
History, tells of ant-lions in Colorado that are able, unin. 
structed, to build conical pits in loose earth, at the bottom of 
wich they wait for unwary ants to aide down into thet 

wk. 

“How,” he asks, “can the larva that never saw a trap, never 
its parents, learn to make and work such a contraption to 
its advantage?” 

‘An interesting problem in heredity and instinct! We can 
learn much from the insects, tackling giant problems in their 
miniature world. For, as is pointed out elsewhere this month, 
they are the greatest enemies of man on earth, 


They Are Saying— 
“JAAN has another billion years abead of him in which to 
earn to live at least million times more wisely than 

he now lives."—Robert A. Millikan, 

“We may have glass pavements for city streets, glass roofs 
for houses, glass furniture and plumbing." —A. E, Marshall, 
consulting engincer, Corning Glass Works. 

Life can exist in the interspaces as well as on the planets.” 
—Sir Oliver Lodge. 

“The barking of dogs, the clatter of milk cans, the explosions 
of motors, the noisy parties returning from dances, all late at 


ight, form an increasing menace to the public health,”"—Dr. 
‘Stevens, English phys 
With an airplane we can map as much teritory in one day 


a5 we could cover in a month by’ dog-ed.”—Donald B. 

“"The loss to automobile owners at the hands of ‘gyp" 
operators of gnsoline pumps js. $20,000,000 a. year,”—The 
American Automobile Association. 

“Walking will be easier for nearly everyone in the United 
States, within a year, as a result of the recent discovery of a 
methodof measuringthepliability of leather.”—John A. Wilson, 
president, The American Leather Chemists’ Association. 

“If flying becomes as common as motoring. man's physique 
will undergo drastic alteration, eyes and ears being affected 
fint_’—Lt- Col. Levy M. Hathaway, Chief Might Surgeon, 

““By mating the more energetic varieties we may. produce 
busier bees. "—Dr. Lloyd R. Watson, Cornell University. 
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largest in the 
world. £ 


Nothing is apt to cost 
50 much as a bearing 
that cost so little. 


(SEKF mares, tne Is 
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INGING a song of industry all through the 

year—speeding giant trains along their way— 
helping great dredges delve into river bottoms 
—whirling ail mechanical things along toward 
greater achievement...And then at Christmas- 
tide, when the spirit of the Day envelopes 
the world and glad tidings speed through the 
land, the same anti-friction bearings help swing 
the giant bells that send their sonorous voices 
out over a great city singing,"Merry Christmas”. 
SKF INDUSTRIES, toc, 40 Ease 34th Street, New York City 


ok 


THE HIGHEST PRICED BEAR'NG IN THE WORLD 


sing out their Christmas songs 


Can Your 


Easy Ways to Make It Winter-Proof 


By MARTIN Bi 


CHILL wind whistled an accom 
iment to the squeal of the 

rakes on Gus Wilson's machi 
fas the veteran auto. mechanic 
stopped his car in frout of the Model 
Garage and tooted his horn. ‘The doors 
open and a mingled odor of burn- 

ree 


tnd ot steam pipes 

You beat me to it,” he called to his 
ner, Joe Clark, as the latter closed 
doors behind him. "I was going to 
ied ara 
‘of heat feels good on a, day like this. 
fowdy, Mr. Timothy,” he added as 
hhe caught sight of a thin, neat little man 
whose physical insignificance was in 
startling contrast to the huge sedan he 
owned. "You're the first customer this 

What ean we do for you? 

er" the mild Tittle fellow 
hesitated, **T was just remarking to Mr. 
Clark, here, that Tm afraid it’s about 


time to put my car away for the winter 
and I wanted ‘you if there are any 
‘special precautions T should take. 

WV questioned Gus 


of keeping it in 


apparently quite horrified. “ rybody 
tells me winter weather is extremely hard 
‘on a car, and you know I take a lot of 
pride in this machi Td hate to have 
‘anything happen to it.” He stroked the 
Bivad) thing usd guard Hike an okd maid 
fondling her pet eat, 

“You're dead right about winter 


Hard an cars in general 
H id, "but that's no reason why it 
mld be hard on. your ear if you treat i 
it ought to be treated. ‘The extra 

it of m car can be 


wear winter takes 
‘amd on the owner 


conditions you'll never encounter.’ 


MMOTHY brightened 
“If that’s really true, Mr. Wilson, 
said. “I'm exceedingly glad to know 
rather disliked the idea of doing without 
my car all winter. It's the only amuse- 
ment T have,” 
Don't you worry, about its being 
Gus asserted. “You just pay at- 
tention to what I tell you and I'll guaran- 
tee that at the end of the winter your ear 
‘won't show any more wear than it would 
after the same number of miles of sum 
mer driving. You'd better get out a pen- 
cil and a notebook, so you won't forget. 
‘All ready?” sai “The first 
thing, then, is to find out what parts of 
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Car Stand the Cold? 


Timothy, a Timid Soul, Thought His 
Couldn't, Until Gus Told Him a Few 


i 
i 
$ 


Son 
we tor 


the ear ean be put on the blink by cold 
treather, then we can figure out how to 
‘opt."Cl wether rates hb with the 

ing aystem, for one thing. Cooling 
‘patna ‘are desig to bep the motor 
temperature well below the boiling point 
of water, even in the hottest summer 
Sreather when the air that shoots through 
the radiator gets up to eighty degrees, oF 
even more. 


“TY EES a i cor ney be iy, ws 

even eighty, degrees colder, and it 
soaks the heat out of the radiator so fast 
that the motor never gets a chance to 
‘warm up the way it ought to, Cold oi 
doesn't flow as it should and that means 
the motor doesn’t get the proper lubrica. 
tion. Cold gasoline doesn't eaporize and 
you literally keep sprayi cold 
Splinder walls with raw gasoline, If you 
Keep a motor running that way the rings, 
pistons, and cylinder walls wear to beat 
the hand.” 

“But my ear has a thermostat control 
to prevent the water from circulating if 
it is too cold,” objected Timothy. 

"That kind of a thermostat helps a 

* Gus agreed, “but it has one dis- 
advantage in very cold weather. It 
Slows down the water circulation so much 
that the water flowing into the bottom of 
the clinder jacket i cold wad Ue rlia- 
are kept cold enough to con- 

dense quite a lot of gasoline. However, 
it’s easy enough to fix that by covering 
part of the bottom of the radiator so the 
water will have to circulate faster. ‘The 
main point is to see that the motor oper- 


rupted, “T should watch the thermon- 
‘tern the radiator cap and see that after 
the motor warms the’ running, tempers- 


level in the radiator is a bit low. You've 
got to have one that reads directly from 
the water in the cylinder jacket or the 
outlet hose, Tean fit one of that kind.” 

“What proportion of alcohol and water 
do T have to use in the radiator?” 
Timothy inquired. 

“You won't use any if you take my 
advice.” Gus growled. “Alcohol really 
has nothing to recommend it. Of course 
it will keep the radiator from freezing, but 
‘you either have to run the motor too cold 
for best efficiency or else keep putting in 
more alcohol every few days to make up 
for the alcohol that boils away.” 

ING of boiling away the aleo- 


“Grew 
hol,” Joe interrupted, “reminds me 
ofthe tine I nearly got pinched asa rum 
runner by a green prohibition agent, It 
was one of those mild spells we have 
every so often in winter and I'd been hit- 
ting the high spots till the motor was good 
and hot, T was leaving tail of alcohol 
fumes strong enough to poison a dog, and 
this dummbsbel offer white i and laker 
after me, thinking I had some cases of 
Tiquor and one of (Continued on page 141) 
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Eh 
RADIOTRON UX-112-A 
‘hom tana 


aoiormon, Ux. 
Tract 


raniornon ux “Made by the makers of 
morgrpcnureae the Radiola,” RCA Radiotrons are 
bord the vacuum tubes used by many 
nya leading manufacturers to equip 
radio instruments of the finest 
AADIOTRON Uv-e8 performance. The RCA mark on 
wrhedeadal ty the tubes of a receiving set or a 
Ss dynamic speaker is the first test of 
the dependability of the product. 


To maintain high quality performance in your radio set, re 

place all the vacuum tubes with a new set of RCA Radiotrons 

angio at least once a year. Do not put new tubes with old ones 
that have been loms in use. 


RCA Radiotron 


MADE BY THE MAKERS OF THE RADIOLA 


RADIO CORPORATION OF AMERICA + NEW YORK - CHICAGO - SAN FRANCISCO 


@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signiGes the approval of the INSTITUTE OF STANDARDS. Soe pare 8 
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Handy Kinks for Car Owners 


A Convenient Place for the Road Map—How to Stop Tire 
Rim Creaks—Other Ingenious Ideas You May Find Useful 


WADAYS nearly every car is 
built with the top s0 low that 
every time you go over a severe 


bump, your hat brushes against 
the ceiling. This results in soiled spots, 
unless special precautions are taken, ‘The 
plest of these is shown in Fig. 1. Pina 
piece of cloth, matching the top 
ial as closely’ as possible, at the 
where your hat strikes, When soiled it 
ean be removed and washed. 


A Ground for the Timer 


NE of the mo 
troubles is a 


inate trouble from this 
source by the method shown in Fig. 2 
Fasten one end of a piece of strande 
‘ulated wire under any convenient serew 
‘on the metal part of the timer housing. 
Connect the other end to any screw on 
the nearest fixed metal part, such as the 
frame of the car. ‘This wire will provide 
the necessary path for the current. 


To Stop Rim Creaks 


HEN the 
a3 wear 
fo imnch that 
they no. longer 
ean be clam 


solidly against 
the rim, a dis- 
agreeable ereak- 


ing noise is pro- 


as shown in Fi 


GMietesewsworstug.. —5,at the left. 


(lng renews wore 


Novel Place for Licenses 
UTO owners’ and drivers’ licenses: 
‘often become misplaced, and then 
you are out of luck when a traffic cop 
demands that you produce them. How- 
ever, if there are pull curtains at the 
ws of your closed car, you have an 


DRIVERS AND 
S OWNERS LICENSE 


Fig 3. Rolled = curtain for safe beeping. 


excellent place to keep them. Pull the 
curtain down, tuck them in the roll, as 
shown in Fig.'3, then let the curtain roll 
up again. ‘They will remain where you 


‘Ten Dollars for an Idea! 


P. D. Villwock, of Edwards 
j- Ind., wins this month 


Mowritt” vars 10, in wae 
wr space rates 
the bent Elem sent i for meter: 
ints. “Other contributions tsed 
are paid for at the ueual rates. 


can always find them. After being in 
the curtain a while the cards will become 
set ia the rolled form and when the eur- 
tain is lowered will curl about the roller 
instead of dangling. 


A Handy Curtain Road Map 


RDINARILY, when you want to 

consult a road map, you have to un~ 
fold a large and hard-to-handle sheet of 
paper, Avconvenient way to carry the 
map is to fit a roller curtain just above 
‘your windshield so that it ean be pulled 
‘down, as shown in Fig. 4. Glue or other- 
‘wise fasten the map to this curtain, ‘The 


“CURTAIN ROAD MAP. 


a 
(a; 


Vara 


ors 
a 


Fig. 4. Glued on « curtain above windshield. 


map will cover the windshield and make 
driving impossible, but you would have 
to stop the car to study a map anyway. 


A Useful Electromagnet 


CTP HERE are many times, in aut re 
ir work, when electricity can be 
taade to ave a lat of work. Por instance, 
ita steel ball that operates as a cheek 
valve in the oil line is in such a position 
that it will not roll out by: gravity, you 
may have to turn the part upside down 
to let it roll out, 
homemade electromagnet, show 
Fig. 6. will do the trick. All you need 
small quantity of bell wire and an 
rod small enough to go in the hole, 
2 col of the wie around one end of the 
rod, attach the ends to a storage battery, 
ind that the other ead of the 
inthe 
electromagnet 
and pick up any 
smnall steel or iron 


object. 
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The Color Band Inla 
the Cap Identifies the 
Character of Every Pen Point 


Waterman's 
Number 


ne popular way today isto pick, your pen 
point by color. Thousands led simple 
method are now enjoying real writing com- 
fort for Rope first time. Quickly and accurately, 
from six different styles, you select the Fre 
point best caaad to your way of writin 
Perfectly balanced No. 7 stanlcas holler of 
Ripple Rubber, fitted with a personally selected 
‘aseures permanent fountain pen satie- 
action. Without further delay ask the nearest 
merchant to show you all six styles of No. 7. 


Number Seven Desk Sets 


“The same accurate method for securing perfect formance is now 
drallable in Waterman's new movable GyroShench Desk Sets By fer the 

Fractal deal ornaments ever offered. OF onyx and marble kn modern: 
ied clamical outlines, they are creations of rare beauty” And the Special 


| No. 7 pens wi baa etsy” gv acc tapering oldest Rite 
| Bisgren, Ripnle-Olive aad Riple-Rone complete easemnbtes of 
$700 exceptional che ee or home ure or, as His of dsiaction. 


1, E. Waterman Company, 191 Broadway, New York, 


ys 


: Def oft tend g 
Wel pieeded RET eee pert) ion a 
Dk pen mayb ed in al clr hers andl ses wie 


WAT OIPIONAIMNS 


How to m, 
ake 
Model Sail Boat 


Your boy is safe when he is work- 
ing with tools and wood 


Fun for him—plus something work benches, etc. They sell 


more—this working with tools for 10c each at your hardware 

eo and wood. dealer's. There is, also, our 

Set No, 906; 12 toals— A chest of tools will keep new book “How to Work with 
ak cabinet, Pre 615 your boy's mind occupied prof- Tools and Wood”. Your hard- 


itably. Your boy’s spare time ware dealer has this, too. You 

deserves your thought—your can get it for $1. 

guiding influence. On the left are three typical 
And—did you ever stop to Stanley Tool Chests, There 

think—how few toys make are 16 altogether, ranging in 

We lasting gifts? Tools, with _ price from $5 to $95. Ask your 

Set No. 907; 7 tools in Stanley Planstogethimstarted hardware dealer for catalog 


ppapirip le cotaigg ed right, will keep him interested showing them all. Or write to 
for making atoolcabinet. all year ‘round—and many us for a free copy of Catalog 


years to come. No. Se35. The Stanley Works, 
‘There are 25 Stanley Plans: Advertising Department, New 
boats, doghouses,tables,chests, Britain, Connecticut. 


© STANLEY crests 


et No, $02: 20 tole : : 
maresiaet Phe The all-year-'round Xmas gift 
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River Romance Returns with Packet Models 


How to Build a Stern-Wheel 
Mississippi Steamboat 


By E. ARMITAGE McCANN, Master Mariner 


a id by 
this time, if you followed 
‘the suggestions given in 
the last issue. 

‘Those who missed that 
article, which was the 
first, in our new ship 
model series, can easily 
make up for lost time, if 
they wish to build this unusually decora- 
tive, romantic, and original little boat, by 
sending for Porotan Screxcr. Monviur 
Blueprints Nos. 94, 95 and 96 (see 
102). These sheets contain complete full 
size drawings of the boat and its various 


parts, 

‘We must not forget, while buil 
stern-wheel river packet, that it repre- 
sents what has been called America’s 
most typical boat. It isa real native, like 
the American Indian canoe. 

Clyde Fitch described it in his char- 
acteristic style when he wrote: 

“The steamboat is from 100 to 300 
feet long and from 30 to 50 feet wide. 
It is from 40 to 70 feet high above water, 
but it does not extend more than three 
feet into the water, ‘That is because that 
is all the water there is, A. steamboat 
must be so built that when the river is 
Jow and the sand bars come out for air, 
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the first mate can take a keg of beer and 
run the boat four miles on the suds. 
Steamboats were once the 
‘burden for the great Middle West, 
city which could not be reached at low 
water by a steamboat with two large hot 
stacks, twenty-five negro roustabouts on 
the, bow end od a gamble inthe cabin, 
withered away. in infancy. But 
the railroad, which runs in hi 


‘with a snag, came along and cleared the 
steamboat out of business. There are only. 


1 few left now, which is a great pity, for 
the tot derive nat of it Fiver 
is a tall th a chime 
whistle and feshing wheal in the for 
‘This type of boat, however, has not 
vanished By any means. Most of those 
up-to-date for 

we steel hulls, 


now in use are entirel 
their purpose. ‘They 


sian manchingry: 80 


handle cargo and 
ways, electric ita ‘and 
everything of 


cursion boats, and’ an 
‘ever increasing number 
of freight boats, More- 
this type of boat is built and 


ove 
to many parts of the world where 
es pines obtain. 

On the Lage organ? Cotte hing 
rceaary must be placed before the ne 
deck (the boiler deck) is laid. 

‘The engines we have inclosed in an 
‘engine room because it is hardly worth 
the trouble of making dummy engines to 
show, ae ee. val n Ay good 
tupport for the next deck. ‘This engine 
oes ee ny wood Lig 
in high By 334 in, wide and ‘334 in, long. 
It will be painted white and can have 
two windows painted in either side, and 
double doors in the middle, abaft, Cuts 
are sawed on either side up from the 
bottom about 34 in. so as to come 
exnctly outside the cylinder timbers, 
previously described. ‘The ends of the 

sitmen work in these slots, ‘The block is 
Brtted wp to the (Connedon pape 108) 
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“Tell Me What to Turn,” 


Says the Man with a Lathe—So Here 
Are Six Designs Suitable for Gifts 


By Waa W. Kuexke 
thor of Art and Education in Wood-Turning 


or molding design. the face portion first, rechucking and 

Step 'II—Stain and turning the back to Bit the watchs Step 

polish in the lathe, II—Turn the back portion, fitting it to 
11—Rechuck the face portion, 

Sewing act. Step I—Rase: Turn the 

bottom side, “Rechuck and turn the face 


—_ motorized home work- 
hi 


‘and then make beautiful, useful articles the cover to fit 


ner, a few general 
cover the neck of termeyt 


hints may be 


side to design, Step Turn the disk 
mp outiits are now available that give writing on both sides, Step TH—Turn the cush. 
the amateur woodworker the use of small ink bottle about the size ion holder. Step 1V—Turn the shaft b 
lathe and other machines, ‘These have indicated on the drawing. tween centers, Step V- 
roused new enthusiasm for the okdtime Step I—Box part: Tum out When gluing the parts to- 
‘and most fascinating art of wood: ta the inside of the box to ft gether, do not, fasten. the 
With the help of articles on the use of the bottle. Step A ik; it should be 
lathe such as are published from time to 1I—Rechuck and é free’ to. revolve, 
tine in Porursn Scuexce Moxraix and tum the outside, Cent the ass 
With the aid of textbook or two, anyone Step III—Cover: lowels in place, 
can easily master wood: ‘at home ‘Turn the inside of tie. eit For the begin- 


from serap or waste materi 


“But what shall I make?” or “What the bottle. | Step { helpful. Before 
shall T tun next?” is the question that IV—Rechuck and starting the lathe, 
the beginner soon asks. A variety of turn the outside of see that all adjust= 
attractive objec the cover to de mentsarefastened. 
‘accompanying ill sign, Stain and Start all work on 
elected because of their suitability as polish in the lathe. slow speed. Long, 
Christmas gifts and because they” are Step V—Make the slender work that 


imple. In making base and screw in- As « gt for any woman, what could be mare” han boon Fee 
them, the following outline of the proc: to the box part ppropriae’ han thir wracelul sewing "met? chucked and large, 
cesses will be of assistance to the inex from the bot heavy pieces must 
perienced wood-tumer Glue felt to botton always’ be turned 

Flower holder. Step I—Base: Stock "Boudoir watch case. Slowly, Do not remove the work from 
196 in. thick and 3!4in.indiameter. Turn watch first; « cheap one the lathe without marking the center und 
con'a screw chuck, Wark the bottom side face will be satisfactory. Step I-—Turn the end of the wood so that both may” be 
tocarrect form, Re- returned to the same 
chueleand turn face, place ata future 


small and relative 


SteplI—Shaft:Bore time. ‘This keeps 
hole for test your work oncenter. 
plug hole, and Never feel the 


round h 
Fit the shaft dow 
io the Ease Bp 


article t 
Ing while tei 
ning around or 
inay be injured. 
Stain must not be 


TIT—Stain and poke 
ish in the lathe. 

Teapot, stands. 
Step {Turn ‘the 
hottom to shape 
and rechuck. This 


Trecause of the cen 
trifugal force. 


For detailed in- 
structions ‘on bow 
to perform the fun= 
damental w 00 d- 


IV—Fasten an 
ied copper or 


Hjorth whieh pe 


Geruan ‘alee top eerea ast ce 
Seaee Beasts” yas 
Picture frame July, August, 
jong Bop ee ging 


‘Turn the face side 
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Whatever you need 
in a blow-torch 
you'll find 

in the Clayton & 
Lambert line 


PERHAPS you use a blow-torch only once in a 
while. In that case you don't need a torch built 
for hard use on every kind of a job, every day 
and all day, And you don't need to pay the 
higher price, either. Not when you ean buy the 
new Clayton & Lambert 158, 

It’s a low-priced blow-torch—just what you want 
—but we don't know where you can buy a better 
blow-torch at any price, outside of the Clayton & 
Lambert line. It's husky, with a strong, thick base 
that protects the tank. Everything in it is made to 
exacting pre: dards, so that it works right 
—and keeps on working right as long as it is not 
abused. It holds its compression. And it gives you 
a hot flame in a jiffy. 

On the other hand, if you do use a blow-torch in 
your daily work, we believe you'll 
find the Clayton & Lambert 32 
better suited to your needs, For 
in addition to the excellent qu: 
ties of the 158, it has the new, pat= 
ented, Clayton & Lambert gas 


CLAYTON 
& 


LAMBERT 


MANUFACTURING CO. 
Demorr, Micican 
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C&L 158 


This blow-torch is especially made and priced for the man who 


likes to do odd jobs around the house, or to tinker with mechani- 

cal things. I will last a lifetime if it is not abused. The usual 

retail price is about five dollars. Most hardware, electrical and 

‘Guromobile accessory stores have it—or can get it for you quickly. 
Look for the red handle. 


orifice, That orifice is made to the exact size for 
perfect operation. And it cannot be spread and 
enlarged by the needle-valve. Nor can it clog; every 
time you turn the torch off, the needle-valve cleans 
the orifice. 

‘There are other refinements, too, which make a 
difference in performance and length of life. The 
difference is so notable that blow-torch users have 
made the Clayton & Lambert line the most popu 
lar in the world. 

Hardware, electrical and supply houses sell 
these Clayton & Lambert blow-torches—or if 
they don't have them n stock will get them for 
you quickly. You can tell them quickly because 
they've got red handles. 


C&L2 


This is one of the most popu 
lar blow-torches we have ever 


signed for the man who uses 
2 Bloo-torch tm his daily buste 


‘tess and demands 

Cellent performance 

ability to stand rong if 

32 contains the most advonced, 

patented C&L blow-torch 

improvements. If also has @ 
red handle 
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fand clamping work save 
‘much time in the Tong Fan 


ARGELY, no 
doubt, because of 
the many “high- 
brow’ produc- 

tion problems which con- 

stantly call forattention, 

some of the e 

shop tasks, such as 

ing and clamping work 
fon machines, are not re 
ceiving the’ care that 
they deserve, And since 
these small details enter 
into our daily work at 
every tum, we pay for 
ul by a running 
tax in the shape of trou: 
be, ‘holdupa, lose of 

ime, annoyance, and 

led work. 

tis the purpose of the 

ent. article and sev- 

‘eral following articles to 

deal with some of these 

ever-recurring problems 

‘and to point out how, 

with a little forethought 

iid some spare-moment 

ewe eat effect Im 
provements in our practice of holding 
work that will sum up to an astonishing 


large extent a matter of clamps, let us 
start by giving that box of miscellancous 
clamping equipment ‘under ‘the work- 
thench the “once-over.” ‘There are. no 
doubt, many shapes and sizes in there, 
which is exactly ai should be. Some 
among these clamps probably are stand- 
turd products of some machine-tool equip- 
‘ment manufacturer. But the greater num- 
her, perhaps, are homemade, and most of 
these are very likely plain straps made 
from diferent sizes and shapes ‘of cold- 
rolled steel, 

\ homemade strap should resemble the 
manufactured product in at least one 
thing—the absence of all sharp edges and 
comers, especially on the “air” side. Are 
yours that way? Or do you remember 
‘cutting and bruising yourself, not once 
but repeatedly, on a comer such as those 
‘at A in Fig. 1, because it seemed too 
‘trouble to remove them at the time y 
sawed the piece off the bar, while the 
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work was waiting for 
SoH to gp abead? I 
will pay to go over al 
the strap clamps in 
spare moments, and 
round the corners and 
edges as at B. 

To round them is 
easy enough, although 
a little forethought 
should be used. Do not 
round the edges heavily 
fon both faces all over 
as at C, because this 
detracts from the abil- 

‘of the strap to take 
hold. Tt will be fine to 
the upper side, t 
it suthces to bevel or 
round the edges only 
enough to make the 
clamp comfortable to 
handle. 
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Clamps for Speedy Work 


How to Make and Use Them for Fastening Parts 
to Lathe Faceplates and to Machine-Tool Tables 


By HENRY SIMON 


“broken,” beeause it is sometimes neces- 
sary to take hold of a part by a close mar- 
in. good and «i ‘that shown, 
in detail at D, which gives practically 
every advantage without decreasing the 
efficiency of the clamp. Note that the end 
faces are slightly beveled back for better 
clearance on shouldered work. The: 
also should be at least broken and the 
comers knocked off any blocking used 
under the straps, as at 

‘There will alway’ be cases where clamps 
th seals formed onde mut he ue 

1 good supply of different shapes an 
sizes are on bund, the need for such special 
parts can be largely avoided. 

‘A good way to render strap 
more versatile is to make one end with a 
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Where - 
ACCURACY counts 
you'll find Starretts 


Search for the underlying causes of the 
breath-taking mechanical achievements that 
ve spurted human progress over the past 

‘ind 


ooo rf the face th “at ery 
{0 industry and engineering the tools without 


Use Siumeatt Tools 


© This seat 


.dvertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page Be 


How to Make 


Fig. 2. Made in this way, the strap can 
bejused either as at B, where projec- 
tions on the work require a narrower 
point, or with the broad end for holding as 


at C, where it is desired to obtain a wide 


purchase with the ends only. 
effect can be easily produced in a flat 
steel strap by kinking it under a screw 
Press asshown in Fig. Sat 4 and B. Strap 
Clamps s0 treated are less trouble to ad~ 
just than a flat clamp, which must be 
locked up very nearly level to hold well. 

‘Strap clamps, whether bought or home: 
roude, usually ha 
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(Continued from page 84) 


hole exactly centered 
hhetweentheend holes, 
and then to enlarge it 
to size with a 
and well-ground drill, 
using a slow feed. The 
proper relation be- 
tween the diameter of 
the bolt, hole diam- 
eter, and center dis- 
tances is shown at C. 
Tt will pay, how- 
ever, to. have alto 
some clamps with a 
Slot instead of the 
chain of holes, as in 
Fig. Tat A. ‘The slot 
is particularly advan- 


only ‘one round hole 
for the screw or bolt, [ 
unless asecond hole has 
been made elsewhere 
ly way afterthought 
Formaay purposes his 
Jenuflent butts by 
Bo 

ttruction 
clamp can stand 
Teast another hole, as at 
A, Fig. 4; and 
holes in as at B 
and C, will be better 
for long ones, especi 
tice they eatnok 
en the clamp to any ay 
precable extent. "The 
‘extra holes will often 
allow a clamp to be 
used immediately in a 
place where there 
would otherwise be 
trouble or delay, In 
Fig. 5, for instance, if 
the strap only had one 
hole in the center, the 
end if the ey in Ge 
faceplate would not al- 
Tow it to be used at all. 


N PLACING the 

holes it pave to use 
‘some thought. Nothing 
is gained, for example, 
hy’ having two holes 
the same distance aw 
from the ends. of 
strap like that shown at A in Fig. 4. Tn- 
stead, one hole should te about center, 

ind the other offset, as indicated. Neither 

it necessary to have offset holes on both 
les unless the two ends of the clamp are 
different, as at B. 

Anexcellent plan for shorter straps isto 
have a chain of holes, similar to Fig. 6 at 
A and B. With the strap so made, the 
ication of the bolt can be changed by 
small amounts and yet the clamp posi- 
tively maintained. Since all the strength 
and every other advantage is retained, 
there is no reason why a good many of the 
short clamps should not be fixed this wa 

‘Such a chain of holes ean be made in 
various ways. One way is to drill « small 


{ j 
WY 


Lagos when it is mecemary. to use the 
strap crosswise of the slot on the faceplate 
‘or machine table, as at B, since the ideal 


the matter of the screws or bolts com- 
monly used with clamps of every deseri 
tion. Here, indeed, there is some room for 
improvement. and the wonder of itis that 
mechanics quite generally will get along 
with things they would condemn as ji 
ficient. were they regular parts of a 
machine. 


Clamps for Speedy Work 


In the first place, the ordmary cap 
serews commonly used are made to act on 
parallel surfaces, but. in actual holding 
practice, the surfaces are often far from 
parallel, and the condition scen at A, Fig 
common. Nor ean it always be con 
veniently avoided by a more careful 
choice of the blocking, as will be seen from 
B, where slanting surfaces on the part 
would require undesirable shimming 
ler the end of the strap, unless the 
strap were ground to a special shapes. 


HK only a trivial amount of work, 

the heads and nuts of cap screws 
‘can be given a ball-shaped surface on the 
under side which, as seen from Fig. 
allows them a correct bearing in any 
tion. It will be noted that the semispheri- 
cal area here bears on the edge of the hole 
in the washer or strap instead of on the 
face. It is a good plan first to force into 
the hole in the washer or strap a ball of 
about the same radius as that used for the 
screw head and nt, in order to form a 
narrow bearing surface of the proper 
Shapes Figure 10 at shows a good way 
of dimensioning the several parts inorder 
to obtain the best effect. It will be seen 
that the diameter of the hole through the 
washer or strap is what it should properly 
be anyway for the sake of clearance. 


2 


needed to grind the bit ¢ to the approx 
Imate radius, and its as easy to scratch 
‘agram of the head and stem, with the 
oct tonke the proc Belt noe! hardly 
Hout to make ti eit 
besaid that screws end nuts wuch as these 
shouldliecasebardened-somnething which 
Should, indeed, be done with almost any 
(Continued on page 123) 


serew or nut that 
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“PLANER AND SHAPER GAUGE 
Ne, 633 


THICKNESS 
GAUGE 
No es 


Micrometer No. 11, illustrated above, is designed to have 
incre if capacity. The new shape of the 


le ends allows measurements 
‘ordinary micrometers. 


Good Tools Keep Production 
On A Precision Basis 


+ DIE MAKERS" 
No 332 


*c OMBINATION Aq 


With American industry always aiming for 

faster production, there is the constant dan- 
er that speed will lead to carelessness—that 
aste will make waste. 


Increased use of precision tools reduces the 
dangers of increased speed. Brown & Sharpe 
Tools are at work all over the world making 

ossible rapid work on a precision basis. 

own & Sharpe tool equipment enables 
manufacturers and mechanics to keep pace 
with the increasing demands for production. 


wy, 
. 
een) 


scan, prc GAUGH 


Ask your dealer for Catalog No. 30 listing 
‘over 5000 items. Or you may get a 

copy from us. Dept. P. S. Brown & 
Sharpe Mfg. Co., Providence, R. L, U.S.A. 


mT 
* ADJUSTAMLE SQUARE 


* A description of this toot 
‘appears in Catalog No, 30 


(BS “WORLD’S STANDARD OF ACCURACY” 
aS eS SS 
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PRICE — Post Paid — 
$5.90 in Leatherette Roll 


OBSTRUCTION 
‘SUPERRENCHES 


‘make hard jobs- 


FASY ~~~ 


Especially designed for use 
in close quarters. Slim, 
pointed jaws and thin 

heads, with openings at 
75° angle, operate 
in around—the— 
corner positions, 
Don't remove 
obstructions— 

work around 
them! 


Forged 
from 
Chrome- 
Molybdenum 
steel (the tough- 
est wrench mate- 
rial ever made), 
their strength is 
mazing! Every 
‘Superrench” is 
pecued against 
. Furnished heat 
treated and Chrome- 
plated, (tarnish proof), heads 
buffed bright. If your dealer 
| can’t supply you, write us. 


J. H. WILLIAMS &CO., 
“The Wrench People” 
246 Volcan St, Buffalo, N.Y. 


ILL | 
eS 


(Chrome-Molybdenum) 


OBSTRUCTION SET | 
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Tin Can Toy 


old tin 
make 
next 
to no expense. 
An example of what can be acc 
plished is shown in “This is tin 
Eis toy town bai by Sack Mi; Deckard 
of Massillon, Ohio, Bean, soup, and 
mato cans form the twenty-five houses, 
however, have real glass in the 
ly lighted. 


operated 
through 
which is 7 


. 9 in. wide and § ft. long and 


| is in five sections, was formed by solder- 


ing together tin’ cans, A ‘Toonerville 
trolley runs through the little town, past 
the factory district, and out to a minia- 


“Making Tin which should 
be in the library of all amateur craftsmen 
interested in this work. 


ASA sf fr alte ge dls 
hhouse has the great advantage 


Craft Work for Christmas 


—Doll’s House—Santa Claus 
Novelties — Archery Game— 


Other Projects 


‘amuse herself endlessly by 
ing the rooms and playing’ the 
f housekeeper. 

‘Good dolls houses are expensive, but 


following the Porur 
Blueprint pl 
details of the houte ite, and Blueprint 


glass for the win- 
nd led on to repre- 


the red 


wood and painted to repre 
The tront and nde. sep 
ed red and. striped. with black 


trim are mahogany 
‘The ship model standing beside the 
house in Fig. 3 is (Continual on guage 00), 


Fig. 2 (at lft) and Fig. 3 (ahove) show a dolt's 
Sete Ue fom Foren Science Monty Bie: 
frist No. 73, and’ Spanish galleoe 
Constructed (fom our Blueprints N 
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Senit Sor vouritiee conv of 
/ x EGUBERTS SPORTS BOOK 


meses ERLE CT OR mia 


Boys! Send today for my free Olympic 
Sports Book. It’s all about world famous athletes and Erector. 
Erector gives you play days you will never forget. Build with your 
‘own hands wonderful mechanical inventions, and have your 
models operate under their own pow- 

er. Everything necessary lies beneath 
the cover of the brass bound chest. 
‘Oh boy! What a thrill building mod- 
els that whiz and hum along, just 
like the big ones engineers build. 
With its exclusive and feature 
patented parts, you ean build 
and operate airplanes, automo- 
biles, trains, steam’ shovels, 
locomotives, derricks, bridg- 
¢, hoisting machinery, pow- 
er plants and construction 
equipment of every descrip- 
tion and kind, “Engineers 
call it “The World’s Great 
est Toy.” 


pf? “Wi the New 1928 ERECTOR IS the worlds greatest toy 


Patented Trumode! Features. 
1—Erector Square Girder. Like real girders engineers use. Exclusive fe 
odelr-all E cn oe 


Be latent snes 
RT ieee Rare tery mtr 


No. 4, No. 77 and No. 


Sets 2g unos inet Univeral foto in No.8 frumodel Set and up, 
tq 3 -Catnpletely tasembled ear box, adaptable to every” posible, gear 
No, 1—Dandy Beginner's * ‘mination, and reversing moverenta, Convertible ita} drum bowt- 


eo 
rotation rere erent, Cerentignie ham 

cesercueinstN Mealy Ref oad a aiaige 
ery 1 Heavy, solid, steel truck body, 1434 inches long. Complete unit. 
we peoam opted Hey nia ie . sg 
Wi a eg eee Mk ce allo irs, Escusvefentare, v0 Jou tho, eer ts 
‘Sit Ghana Girdors"Biright ond curved clsivefetare f0u,evet Hed. Pus? Oby 

‘The Big 4 en 


. Tan up. vt 
Pamous No. ¢—Powerfal Sou atest model building trny. Standard holes for model there's a thrill packed 
‘etre motor corapletely 


tvery one of fla many para, 
‘tmembled gearbox, builds 
es §8.00 


THore’s the set T know will 


ilding, ‘Exclusive patented fenture. Many other exclusive and — §Yery one of ile many part 
weer patented sles Bar enn ity e ‘al 
ene SENSATIONAL NEW 1928 FEATURES ‘port waiting for you, bull 

New Big. No, 77 Builds 1—Multi-unit control. Gives realism. Insures successful operation, br dpearrgnentrrsrerg pra 
the Steam Shovel. Steel Famous 110-volt Universal M 


great assortment of dis. 
Fd oantsing tek, 3—Patented machine frame foundation. Exclusive Erector Control part. feature’ Erector Parts, you 


tinctive, important, patent 


Te a ne nn a Brora You 
‘ arena an i cen mea aad fom, Oe Sam, An 
Ne To Morne) Ege Nie ona Chanel Gin Baht sod cure, eon oa 


‘tor, Builds the Chassis. 5 fyiriin =. 
: Spy gg ee en mee bg 
Bhim 747 model $15.86 * ie ns a incevenljntent aay Have pated $y Syoy tows Pached ink 
veh Weal Ais, ¢—Eln Tey, Heal Or, Cay, Rsk, 1 tact ag ack 
ing! : hg ea eg or} 
Mover More paris, 4. C. Gilbert's c "6 Book  Combinatiea sold ste me 
shows na7 models.225.00 Rect A. C, Gilbert’ Olympic Sports cue an Bald sia Teel 
Know All About the ual, powerful electric motor, 
oe weal ene, caer ses 
hae ree a toe dk 
ect thebole story ERED Send fori! ee ease alonn tre, 


No, 10,—Giant Fly Wheel. 
Gontains every” feature. 


Settad ee NE t 
oor ae ee ae ie pore ios i> iad 
Tet mde $00 pe pg ies Stan: tonite. wis 


Bary trek ‘ste ab top 
, digger scoop —in fa 
25 pounds of scientific thrill 
for'every day in the year. 


No. 3005 Electrical Set— 
“Hleetrifies and illumi 
nates. sees ens == $5.00 

No, G Set—Erector 
plane Set, $10.00 


Papi nad ee cy of A ©. Gilberts Olympic Spr 
‘ted Gibert Top Catalog. mane 


do not break, 
bend or twist. 


Made from special 
Tungsten —stecl, 
hand-forged and 
heat treated thru- 
out. 


handle to 
cap. 

Itis springy and 
tough and will 
withstand un= 
usual prying 
and ham- 
mering. The 
octagon 
handle in- 


‘The standard 
of hand-forged 
tools for 20 
years for the 
‘Auto Mechanic, 


PLOMB TOOL Co, 
2209 Santa Fe Ave. 


ample 
wfihomn 
uatity 


key. 
= 


Name. 


Address. 


er a 
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4 Spanish Galleon made with 
the aid of our Blueprints Nos, 
46 and 47. 


MR Santa Claus decorations on his 

Christmas tree, A. H. Scriven, of 
Dallas, Texas, makes acorn dwarfs, as 
ghown in the decorative drawings below. 


i 
t 


i 
il 


fl 
# 
| 
it 


HY 
f 

i 

i 


i 
l 
i 

i} 


aUpSRyE 
BH 
#5 
| Fe 
Te, 
ie 
53 


acorn at 
best to use, Holes are mad with an a 
to represent the eyes and mouth, 
bit of bark is whittled for a nose and 
attached with glue. A few strands of 
cotton are twisted to form the mustache. 
Glue is smeared over all the acorn 

the “face,” and cotton is dabbed on to 
represent hair and beard. Eyebrows may 
he made with cotton or put on with whi 
ink. By whittling a body of soft pine, 
more elaborate dwarf may be created. 
Pieces of autumn leaves are glued to the 
body for clothes and shoes, and two stall 
twigs form the arms. 


-RE'S a way to enjc archery in- 
Hite iryol incense mae 
jn for the evening, there's bound to be 


keen competition and riotous laughter. 
Regular archery contest rules govern the 


To make the bow or bows—you will 


Craft Work for 


Christmas 


need three or four if you 
wish to have a party—obtain 
a number of turkey wing 
feathers. ‘They are all the het- 
ter if from a bird killed last year, Dealers 
in archery supplies and feather dealers 


fe, force ill to make a 
bows shown in Fig. 4. A bit of adhesive 


ils slightly and insert a needle-pointed 
shingle nail, embedded in sealing wax, 
‘The arrows’ will fly thirty or forty feet 
with speed and accuracy. 

better arrows 


2 


layer of the cane. A few cuts of the knife 
serve to point these, for the cane is hard. 
Lt be fetched (feathered) with 

‘The target may be’ mud un. 
Meached "in are a indicated 


sometimes pass through; ‘consequently 
e target ible, 
Fesereas sith 2 tna 0 of otto 


an armchair, or against the wall 
is larger than 18 in, in diam- 


Ifthe 
eter, it will be more likely to catch wild 
iB li 


shots, whic ise mi 

walls or furniture. ‘This can be avoided, 
however, by hanging a folded blanket 
back of the target.—J. V. Hazzanp, 
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ew Big Exclusive Features 
in the 1929 Model 


Dori Roctnic Hamdi-Shop, 


Scores of Exclusive Advantages 
in this Big Husky Home Workshop 


The DELTA Handi-Shop is a man-sized, 
motorized workshop, complete, efficient and 
PRACTICAL IN DES IGN! Does everything from 


ine Circalar Saw that eras te se ot ange fumber 
- widout Inteferencethe Improved Tilting Tables on the 
——————— Pad Seniieg D Die, a i a ig By Raich, many x 
Siive: features comaticaly i 
Make the Things You Have 1d i: compictely assembled on heavy raed wood “ond be 
Always Wanted to Make TH: combination of advantages, 
FOUND ERCLUSIVELY ip the BELTA HANDESHOP! 
With this . etial worsbon. 1s Xo wand: even ot eas Hand!-Shap wat an eutstandig 


wenn 
Ito an qc veer oe ch” Aed ‘ow, the my sonal 
iii Salem ee ‘hee 
HR Rage rig was asim 

cabaret eee 

| ii ZL 


nl i EL 
ry a 2 


sn ed cng Teo Mae Tn th 
Tefen wa terctot 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page & 


is there a need to choose tools 
carefully? ‘The finish and polish 
‘on many kinds of tools may be 
the same. But you need to go 
further when you select a tool 
that you expect to last a life- 
time. Keep in mind the exact 
lance, fine quality, and guar- 
inteed material built into every 
Pexto Tool. 
A few of the popular items in the 
Pexto line are Braces, Bits, 
Chisels, Hatchets, Pliers, Prun- 
ing Shears, Screw Drivers, Snips, 
Squares, ‘Wrenches, Hammers 
and other small tools. 


‘Sena for bokler, 5” 


THE PECK, STOW & WILCOX ©O., 
Southington Connecticut | 
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Stenciling Christmas Cards 


(Continued from 


0) 


of a size and shape that 
allow the edges to be 
adjusted s0 as to register 
the different parts in their 
proper places, much the 
sae way as the printer 
makes use of his color 
plates in printing an illus: 
tration. 


Miter the design to be 
used is carefully planned, 


count how many different 
partsor colors there must 
he. Refer to the illus 
tration at the right, and 
you will see the idea at a 


iglance. In the case of the 


Chrstinas card with the 
tree and candles, there will 
bee five diferent. stencls: 
se Tor ‘the background 
fone for the border, one 
for the tree trunk and the 
red candle flames, one for 
the foliage, and one for 
the white candles and the 
sold base and star. 

Tt will be noticed that 
there are two colors on 
both the sheet marked 
DG and ‘that tnarked 
F-E. Two colors always 
can oe used in this way if 
ty’ are far cough apart 
to prevent any overlap 
ping of the brush strokes. 

When the munber:of 
stencils has been figured out, the blank 
Menells should be prepared as shown, 
ia mum ‘weight. parchment or 
raRnan's traci mounted on 
the frames of bristol board or cardboard. 
"The frames should be the pase sis asthe 
finished card, and all of them exactly 
these sive. They are to strengthen the 
thin paper. 

‘After the frames are made and the 
Mank stencils are mounted, they may” be 
Ii ciety over the face ofthe drawing 
cor design and each part traced with a 
Devel Be cael that they iletivey 

ster in their correct position in rela- 
tion to the others of the set 

‘When the different parts are traced, 
the stencils may Te cut-out very easily 


by laying the paper on a slab of hea 
glass and drawing the blade of a small, 
Sharp penkaife along the lines, ‘A 


ro 
tical knife for this small stencil eutting 
tmey be mede by driving = small pect 


How the blank stencils are made by mounting heavy tracing 
‘paper on cardboard flamer; set of stencil anda stew! aif 


LLB 
FROM OUD 
DIVER IN 


of razor blade or thin steel into an old 
wooden penholder, ‘The cutting of the 
lines must be elean and smooth. 

‘The stencils, after being cut out, should 
be shellacked with a brush or to 
make both sides waterproof, after which 
they should be given 1 trial on a piece of 
smooth paper to see that all of the parts 
register correctly. ‘The sheets are! now 
ready to. use in making from one to a 
hundred impressions on as many finished 
cards. 

For the 
spondence: 


Paper or card stock, corre- 
with paneled centers and 
gold edges are excellent; when they have 
the envelopes to match, the effet is all 
patie! eee If pe Sree 
tinted rtatlonery with rou 
may be stencled attractively. 
= actual Seep should be ioe 
with opaque water colors, preferably 
rdinary show card colors: “The colors 
should be rather (Co 


‘The stencling is dane with show card colors 
pplied witha brat brash held vertically, 
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; 
Discard Your Hand 
Tools 

Dit et ha 
: Needed 


Get Your Magazine 
Basket Quick! 


: ELECTRO MAGNETIC TOOL CO. 
Department 5-D 1832 Se. Sand Ave. 
Cleere (Adjoining Chicago! Htinots om a e 
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You Will Notice 
the Difference 


wher? 
AMERICAN 


Screws 


re 


AMERICAN Screws are 
easy to start, easy to drive 
—and once inserted they 
stay in place. 


AMERICAN Screws have 
sharp, gimlet points, true run- 
ningthreadsandslots that stand 
the strain of heavy handling. 


You will be interested in our 
booklet,“Wood Screws.” Copy 
will be sent to you on request. 


‘Your hardware dealer will sup- 
ply you with the proper AMER- 
ICAN Screw to do any job. 


woop. 
SEREWS 


AMERICAN SCREW CO. 
PROVIDENCE ,R.1.,U.S.A. 


225 West Randolph Se. Chica. I 


Put It Together With Screws 


puse iF 


POPULAR SCIENCE MONTHLY 


Novel Cigarette Holder 
Shaped Like Elephant 
HAPED like an 


Cigarette holder it 
lustrated forms an 


the part i 
tmarked with beary 
t) 


and. the 
brushing 
red, and apply ears cut from a piece of 
thin leather,—Kesweri R. LaVoy. 


How to lay out the elephant’s boty, the 
places forming the blanket, and the base 


pei? ng a Storm Door Shut 
Y storm doors the catch 


NaS cngsge the laich stite 
plate if, because of a high wind or for 


Wy its spring. ‘The result i 
remains open part of the ti 
of 


the new aperture. 


dcinthentixepiae. —R. P. Lrxcoux. 


Putty for Hardwood 


E putty for nail holes and 
ch is to be 


ished can be made by mixing a little 
white lead powder with hhigh-grad 
whiting putty and addi 
amount of japan drier to 
s can be tinted 
ich. mahogany 
dyke brown to give walnu 
ind raw sienna for oak and other light 


woods. Either colors ground in oil or dry: 
olors may’ be use for tinting the putty. 


December, 1928 


A pound 
of cheer 
to start 
the year ‘i 


Wirt the Yule log burning 
brightly and a pound canister 
beside him of the mildest, most 
fragrant pipe mixture that ever 
came out of the South— 
what more could a man ask? 
Give him the pound can of 
Sir Walter Raleigh Smoking 
Tobacco for Christmas. Its 
protected inside by heavy gold 
foil and the canister comes ia 
a handsome Christmas carton. 


Bove & Wines Thre Ceo, 
Winston-Salem snd Louisville 


SIR WALTER 


RALEIGH 


Who discovered how good a pipe can be 
milder 


It’s 
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The sixsfin 


and s0 the rhyme goes on 
through practically every 
division of Industry. 


nstruments and P; 
if Operations. 
r ry type of temperature or he 
haker, the textile mill, th 

On and on, almost indefini 
of Seer Temperature Instru rolling the 
quality of a product here; eli oftentimes 
they are the major units which make possible, intricate processes 
of heat treatment. 

If you manufacture any product in which heat treatment enters 
into its preparation—there are Teer Indicating, Recording and 
Controlling Instruments made especially for your purpose that 
will save waste and control the quality of your product. 

Informative literature on any type of instrument will be sent 
i better still, our engineer will consult with you on 
on of Fees to your particular problem. 


Trees for the Medical Profession 
eet Sehyemomaome,Recring Pot and OF 
Bose Feee Thermames 


‘Your dear wil shew them so 
"baal for books on eyo oe 


Bulletins on Request 


SHORT 6 MASON, La 


7y Oe Tendon ieee Den ~ INDUSTRY 


cos Temperature Instruments 


DICATING - RECORDING ~ CONTROLLING 


[GOODELL-PRATT COMPANY Stozinizn 


GOODELL~ PRATT 


POPULAR SCIENCE 


Make the long winter 


evenings shorter! 


You can do it with one of these 
Motor Driven Scroll Saws, It's a 
real tools Goodell-Pratt Tool-and 
there are a thousand and one uses 
for it. 


Increases range of work 
You can do these jobs yourself 
which you'd otherwise haveto have 
done for you, and save both time 
and money. 


Fosters pride of accomplishment 
With this saw, you'll derive the 
satisfaction which can be had only 
when you have done ail the work 
yourself.,.the pride of the creator 
and builder. 


Saves you time 
‘Think of how much more work 
you can do, and do it better... more 
accurately, and of the real pleasure 
you'll derive from working with a 
tool which is designed right, made 
right and priced right. 


No. 1075 Motor Driven Seroll Saw $36.00 


17 your deater hasn't one of these 
im stock and cannot supply you, 
write ue direct. 


15300 GOOD TOOLS. 


MONTHLY 


December, 1 


Special Plate Used for 


Grinding Chuck Jaws 


INIVERSAL chuck 
quently ground on 


ws are fren 
ile 


about the simplest, yet, it violates all 
Principles of accurate wor 
In onder for the jaws to hold work 
accurately, they must be ground in the 
same position as if they were in use. 
‘This means that when they are ground, 
hhould be closed in on something, 
er than opened out into a ring, There 


{TERNAL INOW SPINDLE 


Pe matin of tatag ch jet wy 
SaaS eee 
ia always play of some sort in the scroll, 
and the wear may not be everywhere 
fpousi wile iemealaa ins. Ge vie, 
ol while into the ring, 
fe wl ot ‘pe trye when, Bey a 
oa plece of work, How the 
are ae to be deflected is shown by the 
dotted. Enos fn the dingran fn the spper 
iefuhand ‘corgee of the. Iustration, 
Piper? a Ree aaa show 
eppliction Of m pate made of Mata, 
sted! for holding th 


ight 
Just enough to take up all the ack, ‘The 
Jaws are held in the same relation to the 
‘chuck body as when they are later used 
to clamp work.—Fuanx L, Youxs, 


How to Magnetize a Drill 


ange be prevented from 
ing inside a manifold if « mag- 
rill is used for making whatever 
holes are necessary. Any drill can be mag- 
netized in the following manner: 
Dake, spool of brass or fiber tubing 
. with an. opening through the 
fore to allow the dil oft hxwey. Wind 
five avers of No. 18 insulated copper wire 
‘on the spool, place the dfill in the cent 
hole, and connect the terminals of a 
storage battery to the ends of the 


Pall the drill part way out of thecore while 
the current is flowing and tap it lightly 
with a small hammer. It takes only a few 


seconds to magnetize the dri 
Drill slowly as the point breaks through 
so as to give the magnetized drill more 
chance to collect particles of iron, It is 
also a good idea to remove the drill from 
time to time and brush off the drillings. 
A drill once magnetized remains so 
permanently.—Waurer L. MeMcttes. 
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‘A movement of the switch at any distance from the track and your 
RIONEL will start, and stop, and reverse itself at any 
speed, With the precision of a real railroad train, 


You don’t have to touch the train! It’s all done electrically 
by means of LIONEL’S marvelous 100% “Distant-Control”, 
‘with you as the operator at the Switch Tower. Signals change, 
‘crossing gates raise and lower themselves, warning signals 
flash red and green as the semaphore arm goes up and down, 
controlling perfectly the movement of your train. With s 
LIONEL model railroad you learn the principles of electric 
railroad operation—so true to life is every detail. And 
remember that only LIONEL can produce such handsome, 
sccurate cries of actual railroad locomotives and cars! 
ra a (om “Tin rine, Soe 
ipaporanta Sme 
‘THE LIONEL sosroaon brn 2 15-17-19 East a6th Street NEW YORKAEITY 


[LONEL'EE TRAING 


“MULTIVOLT” TRANSPORMERS 


$l latrsRailraads 
i eatin 


eo! etalg describe th femons 
Bench Seat ate a te 
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can be made an Electric 


A.C. Set without changes in 
wtring or even the cast of new tubes 


yore Relacgment 
‘Riteates 
‘le fe ei 


Unit 
‘guide, 


fie char 


HERE'S no necessity for discarding a good 

b Oi aloe padenmy mylar 

tence of A°C. spartan The Kepse AC Paver 
Sows changes of any Lind ia wing, eit 

t, 

Siu 


Kuprox equipped, your present om. wing your 
peoveet tabes wil errs 3 you super-fine A. C. op- 
eration. Everything your radio did before, it will 
do even better. And there's nothing to bother 
about... the entire set turns on and off at your 
light socket. The Kuprox A. C. Power Pri is 
@ permanent addition to your set that will double 

your radio enjoyment. 


Seyral models are ofered, One that spplic ll 

radio power for any size set. separate fila- 

Beer Sel shaw snetols es cs cheeses ie 

form. And an efficient “A” ap that hat ewpetics 

filament current and will ope 

with any, “B’ linitnatoe., Priced from $32. 30 

‘up. See the various models at your radio dealer's. 

Or, if you first desire more information, we'll be 

glad to vend it if you will write. 

TELEVISION! Kuprox AC. Power Packs ure necessary 

Toroprtng les fpr heh gue ps 
ayy 

Sigertcis 

THE KODEL ELECTRIC & MFG. CO. 
Formerly The Kodel Radio Corp. 


SO0E.Peel$ . . Cincinnati, Ohio 


PROX | 


,/ POWER PACK 
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Santa Claus Figure 
Rings a Bell on 


Christmas Tree 
By Cant G. Enc 


SMALL figure 
of Santa Claus 
stands beneath our 

| Christmas tree and, 
| by’ pulling ©. cord, 
ings a tiny bell i 
boughs above 

iis motions 

‘spirited and life- 


k 
‘arm a little lower than the 
all bolts as_ pivots, 


Th 
upright after he ben 
| nll block, was nailed 


| white felt. 
A block 


mn strip of 
wood and the wood in turn fastened loose- 
ly to the tree as shown, 


Side and front views of the figure, and de- 
| _tsitstownetbow the bet i tened nboe 
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_IN- THE 
,_WORLD'S- 


° 


'TANDING guard at the door of tone, 

Thordarson audio and power transform- 
ers do their part in making real musical in- 
struments of hundreds of thousands of radio 
receivers annually, 


Leading receiver manufacturers are well 
aware of the important relationship between 
the choice of transformers and the musical 
characteristics of their instruments. No won- 
der, then, that the majority of manufacturers 
of quality radio receivers have turned to 
‘Thordarson as the logical transformer source. 


When buying your receiver, insist on 
‘Thordarson amplification and power supply. 
‘The set manufacturer who uses Thordarson 
transformers can be depended upon to have 
the balance of his receiver in keeping with 
this high standard of performance. 

Custom set builders will find Thordarson 


transformers to meet every radio need 
at their nearest parts dealer. 


THORDARSON 


TRANSFORMERS 
SUPREME IN MUSICAL PERFORMANCE: «= 


cS 
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theTool Room- ; 
- Neat, Inconspicuous 


Machine Fire Screen Built 
Sa at Small Cost | 


‘her fine Sout fed Brecon bathe By HI SIBLEY 


=: 197 New Model Soa 
(lune Rae Gaeel G1 5Q Sean ak Geared rer 


ray 
‘25 bs. 
irre sao tbe construction requires 
forks 205 be cor two, and the original screen cost € 
Als Made tn Silent Chaln Meter Drive writer exactly fifty-eight cents for 


Used By America’s Largest ‘“Felect your wood with a view to lal 
ae peestiiet Peewee * uu grain.” e sure that all ends are 
7 iy and accuracy of oath | (= crwrine your seroen 

Bend Lethes is that they are used in production, tool | will not staud fat against the fireplace, 
room work, and in general machine work by America’ Draw the screws up tight, d\ A 
rk, and in general machine werk by Americd® Tray the srews uptight sandpaper and | 
Serene eeceis Ca Pease Meare sian avai wing nah wh 
Hips Te Cae Vigiee | aeloth. The stain should be darker than 


tie replace opening 
‘When dry, attach the sereening in the 
won wih halcound 


ngas on a window eceen, "You will 
Free—Write for No. 89-A Catalog fini! oriinary.palvanined window sereen. | 
Ceocrbing 57 sizes and types of New Model South _ ing less conspicuous than copper or black. | 

Check off in the squares below, indicating — The lower edges should be Tent around | 
Lathes in which you are interested. the brass red and laced in place with 


FF ,Btfuior Lathe £7 New Gen' Catalog No,.99-A | wit taken fom the sercen usd 


How to Run alathe.” 25 | Note that, unlike most commercial 
Auto Mechanics’ Service 


Brake Drum Lathe Circular 
SOUTH LATHE WORKS the wood frame is not exposed to the 


‘Main Office and Works | direct heat, 
853 E. Madison St., South Bend, Ind., U.S. A. 

New York City, J. E- BEGGS 00., 183 Centre St. | 
Carried tn Stock by Machinery Supply Dealers tn Principat 


i COMBINATION SET 
OF NGAUCES 
fag 
13 Por ST rong 

: eat Mee 
[sxe adleiere nga 


OAS Tm 


Hosant sa0s co." tePis TROY, OMNO 


(One end ofthe amembied screen and details 
‘tthe supports, comer Joint, and molding, 
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FACTORY TO YOU~SAVE 50%-COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY 
— 7 ' complete 


AC Electric or Battery ‘ 


3 
Year 
Guarantee 


Wide Selection of 
Beautiful Cabinets 


30 DAYS HOME TRIAL 


CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 
Celebratingits 9th successful year, hum-free operation, tremendous 
‘vein Big, old reliable Nadi “ici on tant, station, and 
Corporation, springs, a genuine razor-edge selectivity—with “its 
Sensation in high-grade sefs. With costly sturdy construction, latest 
{ty latest, Super-powered, I-dial_ features, including » phonograph 
Miracos—the p— y pickup connec- 
© ion, ease of tun 
wholly, seltcon- Jing. beauty, and 
Yained. hum- - economy —a 
‘ACS and ag | Miraco’ will 
‘sing AC T y make you the 
tubesor the new 4 § ff cavy of many 
B-tubemodels — ~ Whose radios 
for batteries or eere ce com 2 to 9 times 8 much 


fare guaranteed valits and sav ands of Miracos— 
unsurpassed in the fine set field. fter 30-day home com- Usb 
Comparea Miracowithhighest= parisons-are cutting through Bit 
Tadion, for 30 days in your focals and getting coast to coast 
. Surprise and entertain with the tone and power of costly 
rour friends—get their opinions. sets, their delighted users report. 
nless 100% delighted, don't buy Miracos are laboratory built with 
it! Return everything—the com- finest parts, and embody 9 years’ 
plete oulfi-—at our expense. Your actual experience in constructing 
Gecision is final—absolutely! fine sets. Approved by Radio's 
“Only exceptionally fine radios, highest authorities. 
of the very latest approved type. at , 
rock-bottom prices, could possibly 
Back up so liberally unconditional 
guarantee. Send coupon now for 
‘Amazing Speciat Factory Offer! 


With its rich, clear Cathedral tone, 


SSS anaes — 


MIDWEST RADIO CORPORATION 
incer Buide of Sets—9th Sacefal Voor 
Goon Mirsco Bldg, Cinclanatl, Ohio 
WITHOUT OBLIGATION, send free eatalog. Amazing Special Factory Ofer, 
Tiumony ofmeacby ests. eice Cl Use Agent Gi Dealer 

‘Sencek here if interested in an EXCLUSIVE TERRITORY PROPOSITION, 
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A hammer, saw, 
plane, brace and 

its, screw driver 
and, of course, Nich- 
olson Files including~ 


A Nicholson Flat Bastard 
for metal surfaces ~a 
Mill Bastard File for 
finishing work — and a 
Slim Taper File for sharp- 
ening the saw. 


Any man or boy can find 
jobs in “dozen. Tots” to be weolso, 
done with Nicholson Files. Osa. 
Experience will teach him — 
the value of these sharp 4 File for 
cutting, durable tools. Every Purpose 

At hardware and mill 

supply dealers’ 


NICHOLSON FILE Co. 


Providence, R. I.,U. S.A. 


December, 1928 


Blueprints for Your 
Home Workshop 


QR Bisersints can be obtained fr 25 
‘cents a sheet. In some cases there 
are two or three sheets to one subject. 
The blu-prints are complete in them- 


selves, but if you wish the jonding 
back issue of the magazine in which the 
ject was described in detail, it can be 


ind for 25 cents aiditional so long as 
copies are available. “Other subjects be- 
sides those below are to be had; send a 
stamped envelope for the complete list. 
Fopular Science Monthly. 
Fourth Avenue, New York 

Send me the blueprint, or blueprint, Ihave 

underlined below, for whic Tino". 
poe Oana 


zie 
i 
i 


98 
Ba 
ig 


RFF 
of, 


3X: Boll's House Furniture E 
Weise. Senta Mariainip DN" 7 BS 
‘Model i8i.tong hull Dee, "27 M5 


177. Simple Pee Cabinet and 


eke ir 
iets 
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If you use the medium size, you 
Ss can buy the Eveready Medium 
My Size “B” Battery No. 772, for 
e $2.75. It’s a fine battery of its 
eD type—cylindrical cell. BUT, 
just add 20 cents to your 
, price, and get the | 
costs you only Leyorbilt Moai 
2o¢more Battery No. 485. 


so you buy 25% longer life with your 
) extra cents. Another great battery 


less waste spaces between the cells of the older, 
indrieal cell type of battery, and eliminates 
tions between cells. The tr 


Lieries, exclusive with Eveready, 
jasting and more economic: 
: Layerbilt on the label. 

NATIONAL CARBON COMPANY, INC. 
New York qd] San Francisco 


Unto Unten Carbide and Carbon Corporation 


Never was so much 
TUESDAY NIGHT 


eid @ EVEREADY 1S EVEREADY HOUR NIGHT 
extra service Bao the Rockin, 9 FM: anern 


Radio Batteri: lated N. B.C. stations. On the Pacific 
bought for so = 


aS PG pie cas ie 
few extra cents 


through N. B. C. Pacific Const network, 


YOU are a“B” battery user. You 
ably interested in one of two poy 
use, in the majority of cases, eithe 
duty size, or the medium size. If yo 
heavy duty “B” batteries, which 
most economical thing to do, you 
get the Heavy Duty Eveready No. 770, 
which contains cylindrical cells, 


for $1.00, BUT for only 25 cents 
more you can have the famous s 
Eveready Layerbilt No. 486, which e 2 


is the same size, outside, but 
which contains more active ma- 
terials, and lasts 30% longer. For 


your extra quarter you get from costs you only 
a quarter to nearly a third more e 
service. Never before did 25 cents 2 


buy so much battery service ! 


perendy Layorbilt 
Fegins Fait Reema 


PUNeTathes thicket eat 


SEE AND HEAR THE NEW EVEREADY RADIO SETS 


© This seat on as 


faement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page B. 
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KNIVES STEEL 


t longer in bard 
: apy Of booklet, 
ile Facts,” FRE 


SIMONDS SAW AND STEEL COMPANY 


The Sow Makers” 


Ficchbarg, Mass. 


Establabed 1933 


BRANCH OFFICES AND SERVICE SHOPS IN PRINCIPAL CITIES 


TIANA WE, Co, 1001-¥ Wood Sire, Oto, Kansas 
——————~S——Sr 


Z1P-ZIP SROOTER 


LET'S GO, BOYS: 


‘A definite program for getting ahead financially 


page fou 


of this issue 


aie Crave machine at 
‘ahucn we bave ever ore 


‘Ghat fateh efi 


peace bdo ig $48 


December, 


Ola Bill Says— 


Tikes Sikamee tena 
Boe aera oe 
sean ta Besant ear 
= 


1928 


It’s no use! Some old-timers still in 
sist on taking half an hour or more to 
file an arbor to size, when it could be 


‘O14 Bi, genial ma- 
shine sop foreman. 


tailkee tailor shop 7 
a inone respect: there 
frealways enough misfit. 


Wo are livin 
Pik ont your brig 
polishing 

‘he man who boasts he never 


“i fi ie, 


sractlly out ofa 
It is advisable to soft-grind all eylin= 
drical parts to be carchardened. 


‘A good electric soldering iron isa fine 
adaition to any toolimaker's kit 


age of specialists, 
spot, and keep on 


Before starting to mill a piece of east 
fron, it will help materially if you grind 
off the seale, even if you have to make 
lise of a portable cleetric grinder todo it. 


Vise Jaws Serve for Bending 
Small Duplicate Parts 


ENDING operations ean be done 
with a bench ly 
lots are required and the expen 
Celso chee one 
ing shops where better 
available, Auxiliary vise jaws are mad | 
for bending the piece and are substituted 
for the regular vise jaws. ‘They may be 
sds of tool cr tosdllne steel, Seperting 


= upon the eharae- 


ter of the work. 
Many 


sheet metal, 
Holes can be 
They are needed 
by adlng punches 
to the di 
this method * 


Sere 
Braiaar 
aestiary tending Seal in many cases 
jae fitted to vise: when exact dupli- 


cates are required of pieces such as the 
one shown.—H. L, Witkxxen, 
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“he maccone patented two-way cacrie motor ie @ re This tranemiusion grar ansembly giees « splendid, 
Imerhalle pce of morkmenahip becouse & embody ell cles en jot haw thse grors mesh Senerl prominent 


GIANT BLOCK SETTING CRANE 


In harbor construction work great 
steel cranes are used to place 200-ton 
‘concrete blocks in position on the sea 
bed. All these operations are repro 
duced in miniature by this Meccano 
ferane operated by the two-way elec- 
trie motor. 


686 Models and a Two-Way Electric 
Motor to Run Them for 85.00 
Shown above is the famous No, 1X 
Meccano outtt which contains bur 
dreds of precision party four ig 
trrvel aco wheel, braced girders, 
Plates trunnions ands complete ook 

Wt lovractionn 

‘The magnifcent 2X special Leader 
Set da all the boys ae talking aowt 
Dllds 73 special models and has the 
exclusive Meccano reversing electric 
‘motor. It contais ase of four solid 
massive tread tires giving the last word 
{a realism. This act cone $1000 and 

Erpacked in fie wood eabinee 


Get Your Meceana Set Today and 
‘Join the Experts. 


POPULAR SCIENCE MONTHLY 


Makes MOST... BIGGEST... 
and BEST MODELS 


Construction parts that satisfy the expert 


ry War Department would 

neverhave approved the construc- 

on of the New Perth Amboy 

(New Jersey) projected suspension 

bridge if they had not been able to 

examine a scale replica of it made with 

Meceano, Meccano is the equipment 
that graduate engineers and ar 

to make their 


the experts, and if you wish to 
build models for real fun, or 


Cast your expert eye over this 
automobile chassis shown abov 
Here are only a few of i 
fications: geared transm: 
operating three speeds forward 
and reverse; positive differential 
gear; Ackerman improved steer- 
ing; friction elnteh; torque rods; 
foot brake on cardan shaft; in- 
ternal expanding brakes; radia- 
tor fan; semi-elliptic laminated 
eprings;dise wheels; Dunlop tires. 
Junior engineers the world over 
prefer Meccano in the ratio of 


one thousand to one, Meceano’s pop 
ularity is no accident, but founded 
on solid worth, Make this test your- 
self. Compare Meccano’s flat steel 
strips and girders with any others on 
the market. Note particularly the 
equidistant holes set one half inch 
apart and micrometer tested to 
the 1/1000th part of an inch. 
Whether you purchase a small 
Meceano set for a dollar or a 
de luxe outfit for $17.50 only 
one quality is used throughout 
—the best. 
A new leaflet containing detailed 
instructions how to make the 
motorcarillustrated above—easie 
lyunderstood diagrams and clear 
directions make it possible for 
you to build your own car from 
radiator to rear axle housing— 
countless other models 
just as interesting, is free for the 
asking. Just drop a penny post- 
card with your own name and 
address to Meccano Co.,Ine.,Di 
K, Elizabeth, N.J. Jn Canada: 
45 Colborne St., Toronto. 


Over 43,000 hours this famous clock made of Meccano parts has ticked away, varying not 
more than a few seconds a year. A booklet describing how any boy can build this elock 
will be sent free to all who write for it, 


THE TOY THAT MADE ENGINEERING FAMOUS 


MECHANICS LOOK UP |. 
TO THE STAR 


. they know these 
blades are better cut 
faster with less breakage and 

last longer. 


These blades are the me- 
chanics’ preference and the 
STAR on a hack saw blade 
is your assurance of a better 
blade . . . a blade that has 
won its merits by reliability 
and dependabie performance. 


Let us send you free samples. 


Clemson Brothers, Inc. 
Middletown, N. Y. 


MAKERS SINCE 1883 


STAR 


Hack Saws 
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Home Workshop 
Chemistry 
Simple Formulas that 
Will Sare Time 
‘and Money 


‘ammonium salts of the 
, Inthe, 


facture glycerin is 
Seeks te tay ath Ot 

soaps are made by a 
sedation of ye einen es 


iedtedtt. (Phe camin 
ey is 


stores usually 
ie make making soap.) The soft 
obtained male 


good contact insecticide for destroy 
fag Gost Nev ed oats bana ay 


‘Se 


ted matter may be transferred by treat 
ng it with soap amd pressing Paper on I 


made by dissolving 2 az. of soap in a pint 
of water with the aid of heat. ‘Then pour 
| the solution into a large vessel or bottle 

and quicly ad one quart of kerosene to 
a 


‘or stir vigorously 
‘until an emulsion is formed. This is the 


; for plant lice with 20 02. of 
for other sap-sucking insects, 
with 15 02. of water. Spray sufficiently 
ith a film of moisture, 


Dri mater thoy with aba of 

Siep,, Musstes n een thost of puper and 

rab it at strona down pon the soaped 
per with the beck of = spoon, 

{iter surface should be hard! pref rte 

2 thick sheet of glass, 


Casts made of plaster of Paris can be 
hardened by soaking them in a solution 


parts of hot water. A very st 
should be allowed to stay in the alum 
yrater for at least an hour and larger casts 
for several days or a weel 


made by dissolving one part of alum in six 
small cast | 


December, 1928 


Profitable-Useful-Interesting 
A HOME CRAFTSHOP 


tt 


ue 


ue 


“What = a Wonderful 
‘hrisi as Gift! 


EERE Down 


SEND FOR NEW RADIO 
BOOK—IT’S FREE! 
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', LATHE & ELECTRIC MOTOR 
AND MANY USEFUL ATTACHMENTS 


ieee. 
GRINDING, 


FAST—ACCURA TE—COMPLETE 


Every kind of woodworking operation 


This is a COMPLETE All-Electric Shop. It costs every kind of woodworking operation, make fur- 
a lot Jess than most other outfits—and for ev niture or other useful and decorative things for 
dollar you pay, you're getting THE Bl St your own home or for profit. Planing, eawi 
VALUE—you can't beat it, anywhere! You can turning, drilling, grinding, sanding or bufling—it 
Prove every word of thi by actually using the is all the same to the Workaoe Woodworker. ‘You 

‘kace Woodworker at home or in business. can save time on every operation, do the work 
You'll find it fast and accurate—you can perform better and cleaner, too! 


Amazing low price . . . . includes everything 


modern upto-date 
of the J. DP Wallace 


he reyular 
RANTEE 


Includes all this: 


EASY TERMS 


Get the outfit right away 
SEND TODAY 


‘machinery you want—you 
‘can’t afford to own any other. 


Become an expert woodworker 
‘There is no end to the number of useful and 


{and the easy method of purch 
revolutionary. 


A small down payment brings the complete 
Workice All-Electric Woodworker ready. to 
et"up nd se right away. ‘The monthly 
Payments are so, nal ox scatesty mes 
Ticm, Many pay for their Workace Shop out 
of profits from the work it does, So ean you. 
Get it—ne_it—you'll find the Workace 
Electric Woodworker the best investment you 


‘The Workace Woodworker has power, strength 
and capacity to handle quickly and ecomes 

fally-any job You'l ever want to do. 3 
ing. tapering. rabbeting, beveling, sitting, 
Uurning, crosscutting, ripping —~ anything. 


| Fist Wertace Birt Woodworm Isha gal to me, | 
| Bese" tow ALE sumat Se tauling your any ean | 
| rai ey | 

| mame, 
1 ind of Pusines 1 
Ae | 
| 


i State. 
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BUCKEYE STATE" 
Build This River Packet 
with 
Boucher Materials 

‘hres nne of the sil of cation shove 
ming fcings that you get fom shaping 
Bl, lying the deck sod wning te eiptke 
form, "Botcheeitings neal beautiflly made 
ofthe nese quality Matera ‘The right Lind 
tfitings allo the Besar of the ship. Our 
fooklet SCALE MODELS shows all Hinds of 


Ship Model Supplies diffcule to make aod 
secre eliewhere, 


For the “Buckeye State” 


oes locher-26 loch tick 
pelea beers 


Holly 

20x inches—%4 inch tick 

“prs nehes lp inh hick 

finch Bell, $30 ‘in, Blks ab 

Yetoch Cpt 49,363 9, Blog 
feinch Blocks "Glue reas 
Single 8.8 each Selb. Min. pnw. 2 


We wil cn nyo alo hit aerial arc 
ron pay the, gonna te amount shown 
Seve label and few cent for portage. It you 

your order 


Prefer, send you remittance wit 
Other Woods 

Write us if you desire some particular kiod and 
sine of wood and we will be glad to quoee you 4 
Price, uncue oF cut eo shape 


es 
ng tod pang meet hit 
eco Sen yt 


(Bolicely your jcpuge Misused booklet, SCALE MODELS. 
Name. 


ye be wih lee and me ow 


Allon, i 
Headquarters fr Medel Makers for 22 Years 


Boucher One 


415 Madison Ave. Dept.SD_N.Y. 
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(Continued Soom page 81, 


How to Build a Steaniboat Model | 


___ FIRE 80x 


BOLERS 


Ye 


PAINTED BLACK” = 


SI0ES 


Se 
shout 14 in. thick: they are the width of the 
Smoke box and of the same height as the 
‘engine room. 

Thetween the boilers and the after bulkhead, 
1 put two piles of logs for burning. These ean 
be either piles of litle twigs oF blocks of soft 
‘wood cut and stained to look like them. 

‘Abaft, this again I put a pile of casks, 
supposed to contain tobacco 


tained & very Hight. brown 
iso put sone smal casks (conti 
orbeats grease, according to whether the boat 
Siguing nor ‘or south). and. mone Hite 

Blocks of woos! stained and 
| painted variously to present eases of 
foes. 


bales 
‘wood with the corners rounded, ‘burlap 
olor, and with some very minute tufts of 
aand there, where the 


‘With its fore edge @ in. from the stem, there 


12 
in 
i 


wand 3 by 
that ise 
abait the engine room. 
ile ie rom he dc 
“mldships, just forward of the engi 
oom. Tt will go up tothe eve of the next deck, 
fd tere he eut of horizontally, 
"The ladders for our boat can be made more 


‘make another strip, a seant fall 45 in. 
‘Glue pieces of this on either side, flush under: 
neat! 

For wooden handrails cut strips about 
in. square. Hore fine (Continued on suse 100) 


cuaven reac 

‘rox cenreR 
mitten 

STERN: 
ost 


IS 
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Steamboat Model 


holes through them and also. through the 
al ics andthe oh re 
ins cut to the right: length for the 
taloscrs ‘The end ones may have their heads 
I-ion for knobs, fut those between should 
have the bead cutoff so as not to project shove 
the handrails 
‘ound, however, that a brass handrail was, 
it anything, rather easier to 6t and better 
Toaking, even ft pomibly not so correct. "To 
make these, I led piece of No 20 brass wire 
fiat on one side, sodered pine to ie at the 
ret cle hed tie aber te oorpeess 
nd cut te pints unerneath "The pins 
T'enamcled white: the ras T plied ‘and 
TacqueredGuiy hl oa Inde! wil be pet 
Podtion now. 
Rint the engine rom comes the railway’ 
for the center ter tlkr to ade on. The 
tasent way to make this is of curved piece of 
Heavy wire with two uprights of the same bent 
‘ver led thin where bent and soldered under= 
"The height of the rail from the desk 


from the engine 100! 
lruwing on page 108. 

From thy direthy in Kine with the 
stornposts, bore }fin. holes, with “another 
in Tine aidshipn forthe, rulderposts. ‘The 

ter one may have a litle ring of wood 
d'to the deck above. 

‘deck should now be given a thin coat of 
h wherever it shows, except for ¥4 in. 
long the sides, where the posts supporting 
the ext deck aw to be glu "This nar 
‘margin can be varnished from the outside 
tafter the posts are in 

he parts of 

cannot be placed until we get the 
con. For this we are now all ready, but will 
Rave to wait until next month to eoatinve 


Methodical Methods Save 
Time in Painting 


ONE he mort common mistaken of ne 
eur in painting @ wal, cling o Boor Se 
tostart any’ ot place and work in al directions 
Soom they” fd the aren coated so large that 
they cannot Keep all edges wet, and when they 
Attempt to bring fresh paint upto hall dry 
tigen they do not get ‘good joints. Cons 
‘jucntly, i i bert toveary Uh contng meron 
4 iretchen. 
ie narrow of wide 
upon how fart the coating tts 
pein the stretches had best be no 
t inches wide, 
Jig and rong do 
ables the painter to get down the frst sree 
find start the second before the edge sets. too 
much, The same is true of lnsyuer and of 
Mains, And it fs best to start mest to th 
‘rinvdow wall and wor away from the light 
Jou go—P. N. Vawomnwatkin. 


form day of two in 
with no top, an effective remedy for 
Preventing the formation of a scum aad the 
Using. out of the paint is to cover it with 
shellacked oF oll paper. My practice it 
fat several sheets of any sort of thin paper 
chasm ld al oder eon, | 
dallas and allow hem to dg. Ase | 
treated paper is earful patted down 
of the paint and close against the sides 
The bra, too, may be ket 
ing leaned or placed in a 
liquid keeper,” if iis wrapped in another 
fret, Take care to sce that the brush is fall 
‘paint and the paper is folded over at the 
code ofthe baits to maintain'& good chic! 


Witex paint has to be 
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“YANKEE” 
No. 15 


With Thumb-turn 
and Ratchet 


gets the best of pesky little screws. 
You turn blade with thumb and 
forefinger to start the wobbly — [) 
screw, while hand steadies driver / 

and screw. Once started, you send 
screwhome by ratchet movement— 
simply turning handle to and fro. 


Great time and labor saver»—these “ Vankee" 
Ratchet Screw-drivers, with right and. left 
ratchet and rigid adjustments. This pair—No 
15 and No. 10, should be in the tool bax of your 
ar; on the bench of the garage man; in the kit 
fof mechanic and handy man. 


o. 15—With thumb-tum. lade, 34" diam- 
eter, Six lengths: 27, 700% 3%, 790: 4" Soe; $" 


No. 1o—For husky screws, Eight 
lengths: se 4 
iSros: BY, St.so7 10%) Sty; 
Ratchet Shifter moves lengthwise 


blade 
* grdo. 


OLoN..aSMNVA, 


No. 11—Same as No. 10, except Ratchet Shifter moves across tool, 
rewadtiver is a “Yankee” Ratchet unless marked with the 
“YANKEE” on the sot you bay cant 
sermon on onal, vey ond deeb, 


WRITE us for “Yankee Tool Book, free, showing 
ingenious tools that make worthwhile Christmas Gifts: 
Ratchet Braces, Spiral Screw-drivers, Automatic Push 
Drills, Ratchet Hand, Breast and Chain Drills, 
Automatic Bench Drills. Removable-base Vises. Ete. 
North Bros. Mfg. Co., Philadelphia, U. S. A. 


“YANKEE” 
TOOLS 


Make Bet Mechanic 


No 


110 


Bring the “} 
World Your 
Living Room 


RM CHAIR travel, that 

brings vividly before you 
in Tiving. pictures, scenes and 
peoples from the ends of the 
earth! Nature and natural his- 
tory pictured to the life... 
science, . .spore . . . comed 

. “features,” all this is 
yours to enjoy with a DeVry 
me movie Lojector, 

Clear, brilliant, flickerless, 
full-size motion pictures right 
in your own living room, What 
a wonderful gift for the family! 
Easy to operate; no experience 
required. "Wide variety of sub- 
jects, on non-inflammable safe~ 
ty film at reasonable purchase 
or rental rates. Projector costs 
but $95. 

For personally made movies 
choose the DeVey Standard 35 
mm, camera, Keep a move 
diary of your travels, on ship- 

board, in 
strange lands, 
in the clouds 
—wherever 
you tay. be. 
The DeVry en: 
ables perfect 
movies from the start oimply 
point camera and press the but. 
ton. Films may be used on any 
standard projector. Reducticn 
prints fot 16 mm. projectors 
give exceptionally brilliant pic- 
tures. Camera price $150. 
Fer bis Seger oe bone abs aod 
tuple olrmation bose Das 
Speirs win sty Sinn oe 
prin Bepe Ph yn coe, 
ae 


Je 


World's Lareege Manufactures of Standard 
‘Motion Picture Camerss aod Portable Projectors 
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Replacing a Broken 
Sash Cord 


‘scrapbook in the sec- 
windoves. (Dec, 1928, 
POPULAR SCIENCE MONTHLY.) 


ability to use your hands. Few tools are 
‘quired. 

1 Inspect the cords of both upper and 
lower sash; if one is broken and one or more 
‘are worn and frayed, it will be an obvious 

to replace them at the same time. 

trade of braided sash cord 

from the hardware. store, It will be more 
sconomical to buy an entire hank if several 
Cords are to be replaced, but i only one or two: 


i 


You can figure Tough how much you 
Sy allowing 9 foreach cord ofan) window 
ordinary sae 


reference sheet (Nov., 1928). If there is 
broken cord on each ide, remove both 
strips, but if only on one side, the other 

teed not he disturbed. (Continual on mat id) 


December, 1925 


) THERE, in one 
word you have 
the real reason 

why Pocket Ben 
is in high favor 
millionsofmen. Right 
—on time! A thoroughly 
dependable, precision 
built timepiece. Neatly 
designed. Handsomely 
finished. Attractive and 
trustworthy, 

For that boy of yours— 
Pocket Ben is just the gift 
for Christmas, Boys like 
what men like. 


WESTERN CLOCK 


COMPANY 
La Salle, Illinois 
New 
Auto Clock 
Good looking — 


convenient~ reliable. 
Quickly attached 
to dash or above 
windshield of anyear, 
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Replacing Sash Cord 
(Contin rom por 110) 


4. If but one cord is broken, swing that 
side of the sash out and place a kitchen chair, 
box, or other support under it. The lower ssh 
‘may be pushed under one end of the upper sash 
to help hold it, ax suggested in Fig. 1. It is, 
hhowever, the best and safest practice to take 
the good co d out of the saa, tiea Knot 
it,and allow it to run up to the pulley as in Fig. 
‘2 and then set the sash aside. 

3. Remove the pocket facing; it may be 
necesary to take out the parting strip to do 
this. Lift the weight out of the pocket as in 
Fig. 8, cut the rope away from ityand dig out 
the knotted end from the aash'as at a of 
Fig. 1- Observe how each of these knots is tied 
‘and fastened, for the new cord may be fastened 


4, "Te easent way to put the new cord 
through the pulley is to mouse.” 


‘chain makes 


1 particularly convenient “mouse 
Sy cn a cn 


ig. 2 and tie the long end of the mouse live 
to the other end using half hitches asin Fg. 5, 
Push the mouse through the pulley from 1 
nt; allow it to drop down the pocket behind 
the pulley stile until it ean be reached from the 
ing, Pall out the mouse through 
i the same time eons the cord 
throught the pulley from the front. Pull the 
the knot (Fig. 2) 
ove the mouse line and tie the end of the 


ly every workman has a pet knot for th 
one, but any’ knot that does not allow the 
‘Cord to pall directly over the axis of the weight 
will permit the later to turn wid swing in the 
Docket as it travels up of down, and perhaps 
ake trouble with the other weight. The 
cights of the ‘ower sash should swing clear 
‘of the buck side of the pulley oF the sash eannot 
he cloned, trough the stretch of the cord will 
soon make it right if vot more than 34 in. has 
id 

find the length of the cord, pull the 
the hack’ of the 


Lay’ the ord. in 
ato its bole. 
ts i neces: 
sh the aah into ita 
put the pocket face in 
Tee place, fasten it, and put the stop stripe on. 
itis obvious that the upper sah sto 
havenew cords they must be putt before those 
ofthe lower sash. In thisense, remove the lower 
‘ash entirely and donot merely swing it around 
tid attempt to hold it as mggested in oper: 
thm No above.| Pull the upper a ds 


dof the weight should swing at least 3 inches 
‘ahove the window stool when the upper sash is 
inplace to allow for the stretching of the cords. 
Teeplace the parting strips, pocket facings, a 
stops. 


‘This is the second of a series of Home Work- 
shop Reference Sheets which you can preserve 
by clipping them out and pasting them in 
serapbook under appropriate headings. 
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Build a Radio this Christmas ~ 


will help you do it 


AD? these simple efficient devices to. your 
‘own home-builtset. The effectis instantly 
apparent and out of all proportion to the 


modest cost. 
~ Orchestra, hand and vocal selections all will 
annonces come crystal clear and undistorted from your 


euaniries set when you have attached the Carborun- 


eee dum Stabilizing Detector Unit or the Carbo- 


rundum Detector. The detector is per- 
manently at the most sensitive spot. The 
pressure on the crystal is adjustable, It gives 


aa You pure, natural tones with volume. 
$1.50 1 Carborundum Grid Leaks are quiet. ‘They 


are solid rods of Carborundum that provide 


SRLS winterrupted flow of current, No noise from 


‘CARBORENDEM = 


‘Nomatterwhat youbuild this Ch 


tego ld Deter work 
faster'work if your tools are sha 

Keep tool edges keen and cotting 

° clean by baving the Carborundum 

Combination Stone always handy. It 

‘omer 


is the “doubleduty™ 

‘man's helper, for 

rit to tke out ni 

‘ges, while other side is fine grit, 

for finishing. 

‘THE CARBORUNDUM COMPANY 
Magara Fall, 


CANADIAN CARBOUNDIA €O,, LD, 
‘ingteFall, Out 


SEND FOR THESE 
Two BOOKS 


© This seal on an advertisement ip POPULAR SCIENCE MONTHLY signiSes the approval of the INSTITUTE OF STANDARDS. See page 8. 
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You Can't Lose 
the Size You a 


THE size you want can'thide away. Turn 
the adjustingscrew and you have it. i This humpty dumpty toy pores 
(Goteequey and performs clog dances 


Tile menslls pip ocaene. | 
sve ood lever a | New Humpty Dumpty 
Dancing Toy 


By Cuanues MoMitten 


MPTY DUMPTY, like some other | 
personages, has had a come- | 
inc and is more popular than ever, He 
makes an especially good toy when 
tmounted as strated 10 that he ean be 
made to perform clog dances. 
We first must have a good outline of 
hi form. ‘The design, fol- 
by Bess 


; squares 
fon paper and copying in each square 
whatever appears in the corresponding 
‘square of the drawing below 

"To transfer the drawing to wood, place 
‘a carbon paper between the paper and 
‘wood and trace the draw 
the centers for the arm an 
With coping or ba 
parts. File and sandpaper any places that 
may be rough. The two arms may be cut 
together and one turned over to fit the 
opposite side of (Continued on page 118) 


Right in Your Heme Werks: 
Easy Fscinaing: We Parish Werks 


TBE" f°: | 
ages 


we cnetale ci Al 


Full size cake of Lava Soap FREE! 


Mail this coupon 
Brster Gare Dept 1238) 


Pleawe FREE, » fll sae cake of 
LAVA the had soup that fomoves ll the 


me peat FREE 
atm Money Building Cocks 


Het 


Front view of the toy with squares to aid 
{saying it out, nd = smaller nde view. 
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Airplane Bird Feeder 
Turns in the Wind 


MAKE the airplane bird feeder 
lustrated, a few nails and boards, a 
hiainmer, and a saw are about the only 
Is and tools needed. 

¢ feeding shelter is 11 in. wide and 
ong, and is 11 in. high at the open 
‘end and 6 in. at the closed end. The roof 
extends at least 2 
the opening A, it is well to have 
2or Sin, more—that is, 5 oF 6 
Windows shy Gor bby 8 
either si 


ig serew 34 in, in diameter and 8 or 
feng pussts through the & by 4 i. 


Wii 


piece B and is screwed secure 
by 4 in, post C.. Thi 
revolving. A wasl 
head of the Ing screw and pieces of 
where Band C join. A little oil on the 


a pin for 
in placed under the 


the whole feeder to turn and thus keeps 
the birds protected from disagreeable 
weather at all times. ‘The feeder should 
be at least 7 ft. from the ground to dis- 
courage cats.—Bexxert B, Surrn. 


New Humpty Dumpty Toy 
ed rm pg 1 


the body; this in true, leo of the tgs, 
Fasten the arms and the upper parts o 
the legs to the bod; mall round- 


headed. screws. n the 
front piece large enough in each ease for 
the screws to tu ‘The total 
height of the, figu . 

‘The action is controlled sein, 


dowel that passes through the forehead 
tora knob device at the back of the dan 
ing pavilion, A 34-in. block is placed as a 
spacer to set the head out from the wal 
I button mold 
ize of the 3¢-in. dowel is glued to 
forehead, and the dowel stops 
ftshyith the front side of the button, 
For the turning knob at the back, half a 
food sized. spool will serve, although 
Short length of Tin. dowel a : 
button mold were u the original. 
“The platform consists of a hox 14 by 4 
by Bigin., made of }pin. material with a 
thin toppiece. One end is left open to: 
Tet out the sound of the clattering fect, 
‘The vertical wall is glued and nailed or 
serewed to the back of this hollow plat- 
form. Paint the toy in brilliant colors. 
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All velvet! 


AQUA VELVA 


for After-Shaving! 


You'll get a stimulating thrill as you apply Aqua 
Velva after your shave. Your first velvet of the day! 

Eighty-cight years of study of the needs of newly 
shaven faces went into the making of Aqua Velva. 
And today a host of discriminating men would feel 
lost without it. 

Aqua Velva cares for tiny scrapes and cuts,—most- 
ly unseen. Protects from wind and weather,—dry- 
ness indoors, dust outdoors. Closes pores. Conserves 
natural moisture, so essential to good facial condition. 
Made by the makers of Williams Shaving Soaps, it 
keeps the skin as the Williams lather /eaves it, flexible 
and Fit! 

Try a bottle. Note your all-day face comfort. You'll 
wonder how you got on so long without it. 


= = z z 
50 cents fora Sot ote. Or s Free Teal Sie if you ask for it 
‘Adideess: Dept. PS-I8, The J.B. Willams Ca, Glastonbury, Conn. and Montreal, Can, 


Williams Aqua Velva 
For use after shaving 


mt 
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One quality has been 
hammered into | 
Billings & Spencer 
wrenches for three 
Senerations. 


‘That is the quality 
of lifetime loyalty 
to the man who 
invests in one. 


Forged with the fine 
zeal of masters of 
forge-cratt. Pledged 
to the creed: 

“Our wrenches—your 
wrenches for lite. 


Make these “Lifetime 
Wrenches” your 

life partners in 
mechanical work. 
Just the set you want 
is waiting— 


At your Dealer's. 


Visitors are always welcome 
ithe forgeoor 
Th 


ie »ENCER 
os & SP 
Bu Conn US. 


New York: 71 Murray Street 
Chicago: 565 W. Washington Biv. 


Quick-Change Hinges for 
Storm and Screen Doors 
HEN the storm door is brought out 


in the fall after the screen door has | 


been stored away, fortunate is the man 
who does not discover that the hinge 
screws are missing, or the screw holes are 
too large, or some extra work of fastening 
and fitting has to be done. But this 


so that 
the new screws may be driven immedi- 
ately. Putty all other unsightly screw 
holes and small imperfections or fill them 
with commercial wood paste, and paint 


the surfaces of both door and doorframe. 

Purchase two pairs of 3 by 3 in. Ioose- 
joint pin hinges and two suitable duplicate 
‘catches. Place the hinges on one door, say 
the sereen door, as A and B. Hold the 


its place in the opening with 
wedges and fasten the sides C and Dol the 
Tinges to the doortrame. 

Bit a catch at E in the door and 


he spring 
from the mew efe on the door, and set 
the door aside. 

Place the parts 4' and 2! of the other 

ige into parts C and D, which are 
already fastened to the doorframe, and 
drop the pins into the hinges. Wedge the 
storm door into position in the doorframe 
and fasten the hinge members A! and Bt 
to it with serews. Place a catch at E so it 
exactly engages the striker in the door- 
frame at F. Turn in a screw eye on the 
inside of the door to receive the end of the 


ring. 
Now, instead of spending several hours 
twice a year in assembling tools and acces- 
sories and in changing sereen and storm 
doors, the head of the house simply 
removes the spring from the eye on the 
inside of the door already hung, lifts the 
in from each hinge, lips the ether door 
‘drops the pins into their places 
inges, and puts the end of the 
spring in the screw eye on the inside of the 
lor, Fifteen mines’ work and the job 
‘The released door should be set awa 
so it will stand perfectly straight, or it 
may develop a twist which will prevent it 
from closing properly and be impossible 
to remove—C. A. K. 


| Do You Get $2 to $3 an 
Hour for Your Time? 


| fou can easily make that much | 
Yin the milling Busineay with 

« Foley Automatic Saw Filer, 

Here are two experiences typical of 

the many reports in our Bes. 

“c[ iled six sawsin 40 minutes at Oe 
cach,”—Chas, E Fuller, Lima, Ohio 
ST'get all the work I ean handle. 

F Atyer Burlington, tows 

Get a Foley, and make money in | 
spare time, of build up a steady, 
Sear around ‘business of your ows, 
File saws for carpenters, contructars, 
schools, factories, farmers and homes, | 


FOLEY {x%; Saw Filer 


not only files, but also brings all 
teeth to uniform height, spacing and 
‘and with 


size. . . automatically’ 
mache prions 
‘No experience needed. Makes saws 
cut better than new. More’ than | 
twice as fast as hand filing 
| canvassing. Write now for valuable 
FREE Plan on, ‘How to Start a Saw- 
filing Business.”” 


‘nach. 
plant Jenin a 
be to the oath 

five tes 

{aster than by hand. Fle fr te= 

Snishing fariture, wood 
‘witky asi oon, 
te. Werks rom an 
He socket. New 
even required 9 


Josie of the pence notary publletbe farmer 
ie derxymas "the merchaue the banker" the 


Soe ‘Price 1.3, postpald 
POPULAR SCIENCE MONTHLY 
1260 Fourth Avenuc, New Yerk City 
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of Corrugated 
Fasteners 


By DAVID WEBSTER 


EW home workers realize the ad- 
vantages of corrugated fasteners for 
imaking strong joints, ‘The fasteners are 
simply applied, effective, and economical. 
‘They may be obtained in most hardware 
stores and many ten-cent stores and are 
listed by lange tail onder houses 
two boards may be joined as at A, the 
members of a square butted frame fast- 
ened ax at Band w mitered frame held as 


PLAIN EDGE SAW EDGE 


ce CPTO 
Cet 


‘Methods of making joints with corrugated 
fasteners which are hammered into the wood, 


and in width from two to seven corruga- 
s. ‘They come in two styles of edges, 
plsis aod saw tooth, Hoth types are to 
had with ine: sae or divergent 
corragall ¢ straight are preferable 
{Pe int in well made, but I not, the 
tapered fasteners will draw the joint to- 
ether. ‘The fasteners illustrated have 
livergent corrugations. 

For %-in. material, 14-in. fasteners 
may be used as at G, for they will not 
drive through. Fit the joint and lay the 
locas faco down upon a bauch or other. 
smooth, firm surface. Glue each joint as. 
itis made, if gluing is desired. Hold the 
pieces in perfect contact and position and 
ive the fasteners fato the beck. 

If the fasteners are driven into narrow 
pieces parallel to the grain or too near the 
bilge, the use of hand screw as at Hf will 
tard agunat splitting the wood. 

If the fasteners are too much in ey 
dence, they. may be driven ‘below the 
surface about in with a all set 
Moistening the spot with a sponge will 
swell the wood and help in concealing the 
blemish. When the wood is dry, sand- 
paper the surface. 


How to Make Use 
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The most modern 
“Personal Writing Machine” 


ORE than twenty years’ 
experience have helped to 

make Corona the compact, con- 
venient portable typewriter it is 
today. Over a million users have 
proved Corona’s durability. No 
iterhas such 


That is why you should have 
no hesitation in choosing Corona 


Corona is light, yet strength 
has not been sacrificed. Its tough 
aluminum frame has withstood 
unbelievable abuse. 


Corona is compact, graceful in 
design without sacrificing com- 
pleteness, The Keyboard is stan- 
dard, the type-bar action is like 
that of a big machine. The ribbon 
is full twelve yards long, self- 


reversing, There is a real variable 
line spacer, back spacer, margin 
release—every convenience mod~ 
cern skill can apply to a portable 
typewriter. 


Buy on easy terms 


Get your Corona now. Pay for 
it in convenient monthly install- 
ments. You'll never miss the 
money, and you'll never want to 
get along without Corona, once 
you have found out how useful it 
is. The price is only $60—for 
both black and colored Coronas. 
Our local representative will 
gladly leave a Corona at your 
home for you to examine at your 
Jeisure—and without 
obligation. Sold on 
convenient terms. 


15 


How17 Friends said 
“Merry Xmas’ with 
Same Tobacco 


When sixteen of a man's friends send Edge- 
‘worth to him for Christmas, it looks as though 
‘there's no doube about the kind he wanes when 
hhe wants it! Read whar happened to Mr. 
Fitzpatrick: 


Evanston, I 
December 11003 


ie 
he ge 
aes 
ie Se ae, ee ae 
Si rgee EAE mong tee 
fio ends.” mostly “habbo pro 
te teiuet qutnn atte 


ar sales ivet 


Wall thie Chrstgae many seemed to 

entre oa inbacro Now, marke Yo these 

{Soon awe po commggiention sath ene 
Tay 


sent femr—that Ede. 
syrin'ete alte roger caper fs 


gery yo 
BOW Fhdpatnc 


Edgeworth, Ready-Rubbed comes in three 

favorite gift sites for Christmar—the pound 
glass humidor, the pound tin, and the ve 

‘attractively’ decorated halk- 

ms pound tin, Each ize is 

a my packed in a specially invite 


tng gift carton, prince 


Sh sof the pound 
tin. And 756 for 
the hal 

Please ask your to- 


bacco dealer to 
show you these 
Christmas pack 


ages. On if he cane 
Bot supply Yo 
fend us 81.65 for 
ach pound humi= 
1,50 and. 75¢ respec 
ly for each pound and 
pound tin of Ready= 
Rubbed ta be shipped: alo 
a lst ofthe names and adresses of those you 
trish to remembee, with Jour personal greeting 
(card fur each fiend 
We wil gladly attend to sending the Christmas 
Eageworth to your fiends, all delivery charges 
repaid 
inal: | Perhaps you yourself ate not 
acquainred with Edgeworth, Itt, send your 
fame and address to Larus & Brother Ci 
any, 10 South atst Street, Richmond, Va. 
al besa end re pie 
merous helpings of both Edgeworth eady= 
Flaibd'and Edgeroreh lar Sic, 
Edgeworth i sold in various sizes Let 
tine to handaome humidors—ro aut the needs 
‘of any amaker. 
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Strap and Chain Prevent 
High-Chair Accidents 


FTER our baby had taken a dan- 
‘gerous fall from a high chair, we 
‘decided that the strap that reaches from 
Sho emt ofthe ty bs» eaion inthe 
seat between the baby’s legs was in- 
sufficient, Tt had its usefulness, but was 
pecalgé strong, active inlets What 
ally strong, active infant. 
was needed was something that would 


‘A method —not as uncomfortabe i look — 
foeresraining © too active and daring inane 


cither attempting to 


strong, stiff cl 
round the baby’s: 


to stand up, yet 
his legs. 

‘snap at 
‘one end was fastened to the back of the 
high chair and connected with a screw 
‘eye in a convenient wall so that the baby 
cannot possibly manage to tip over the 
chair.—Atrnen G. Sruencrn. 


Tinsel Causes Short Circuit 


‘wrappi 
box, and the flames quickly fired a sheet 
spread under the Christmas tree. 

Luckily, I was within call and no great 
damage was done, but other readers will 
ddo well to be careful in placing boxes that 
fare tied ‘with tinsel cord, oF any’ tinsel 
ornaments, where they can come in con- 
tact with the house lighting current or 
dlectsie 


December, 128 


MAIL the Valuable COUPON Above NOW! 


Tee 


Resa 


eS 
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Gifts Any Man Can Make 


(Continued from page 57) 


sparingly an nt too ne the es, 0 at 
there will not be a great deal of surplus glue 
fqueezed out when the hand screws are tight- 
ened. Smooth the rear faces of the book eads 
afterall the blocks have been assembled. Two 
Final conts of lnequer should be given 

a this day of small ize living quarters, the 
hanging bookshelf and mirror illustrated on page 
TIS should be a welcome piece of furniture, ax 
it makes not the slightest inroad upon the 
‘available floor space. ‘The structural features 
fare s0 simple an to bring this smart modern 
pine easly within the reach of the amateur 

“Square the bottom, sidepicces, and partitions 
to dimensions, cut the rabbets on the rear edges 
‘of these pieces and the 1g by 88 in. recesses on 
the front edges. Screw the pieces together as 
shown and nail the back temporarily in place. 
‘Smooth the murfaces and edges at all the joints, 

id slightly round the corners of the end 
Pieees. 

‘Cut and shape the front piece and the lowe 
member of the two-part top. A turning saw oF 
In eoping saw is necesary to cut the arcs on the 

"These 


Texot corrals te 


andpaper aro 
file when sanding the 


‘Could anything be simpler oF 
better than 
belpeinted 


inte ook end? Te cam 
‘shove or as shown on page ST. 


‘curves, After fitting the front piece, glue it to 
the sides and the partitions. Insert a screw in 
‘cach ofthe partitions to reinforee the joint, but | 
twse only glue at the ends. When the ends are 
try, smooth and round thes 
Tie lower member of the top is next screwed 
to the upper ends of the sides and the part 
Tounded on the front and side edges 

in thick member of the top is then 
led in piace, thus concealing the screws in | 
the lower toppiece. 


ITE lutes on the erges ofthe parti 
the bottom are eut with small gouges. 
best to practice these cuts on a plece of waste 
umber before attempting to make the final 
‘euts, ‘They also can be scrntched or sera 
in with a seraper of the correct shape hel 
‘what is called a “scratch stock, 
rneans of an inexpet 
fava "hand beader.” A set of cutters for tutes, 
‘Beads, and reeds are furnished with the beader. 
Tf the bookshelf is painted or lacquered, the 
flutes should be emphasized by means of a con- 
tasting color. 

“The two screw holes in the front picce are 
blocked with diamond-shaped pieces of wood, 
which are inserted as deseribed later. 

‘The back is finally serewed in place after the 
mirror has been inserted. Tt is well to place 


several layers of paper between the mirror and 
the back asa protection. (Con/inse! om page 1 
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ATKINS 


ATKINS. 


Rid Bie Mt 


ATKINS 
nano So Mller] 


shw SET 


c= 


® 


E.C. ATKINS & CO. ta. uss 
4428S llionts St Indianapoia Tn, U- S.A 

sje of Sighs Cio, tf ary Ta, Soe 
Pease sed ie your Free Books, "SAW SENSE” and 
“SAWS IN THE HOME. 


417 


In Your Home 
WORKSHOP 


MES sete have home workshops get great 
pleasure and probit ia making thiag 
[ATKINS Saws and Tools, They save time, work 
and material in cutting wood and metal—do the 
‘work far quicker, easier and better 


Only in ATKINS Saws do you get "SILVI 
STEEL," thar takes a sharper cutting edge and 
holds i longer. Your ATKINS Saw is also 
‘Taper Ground” to make sawing easier and pre= 
vent binding. And only ATKINS Saws have 
Perfection Handles to eliminate all wr 


Start 1 home-workshop of your own with a 
set of ATKINS Saws and Tools. Make things 
you've always wanted, Save money oa repait 
Jobs! Earn money in spare time! 


See These Saws at Your 
Hardware Dealer's 


At left are shown several ATKINS Saves and 
‘Tools needed in an up-to-date home workshop. 
See them at your hardware store, Other AT- 
KINS Saws for every purpose, lasist on ATKINS, 
and you'll find it che best tool investment you 
ever made 


Two Booklets on Saws—FREE 


“Saws in The Home” has dozens of helpful 

suggestions for making things at home, and 

shows the best tools to use. “SAW SENSE” 

tells about saws and their care. Both sent FREE, 
se mail us coupon below 


Addvets 
My Dealer 
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sltonzecsteppedzup: 
PRODUCTION and 
steady attention 
to the pace you set 
for the job @ 


Special Counters by 
Vexver-Roor for Brown 
& Sharpe “Automatic 
‘They count the production 
and keep it high by an 
every-minute check-up on the 
operator. Save over-runs; 
save under-runs which 
quickly cover the cost of the 
Counters —at 


$6.50 Each 


Here’sthehandiestinstrument 
for finding revolutions. per-minute of 
fa shaft oF flywheel. You hold the 
Lip of the counter against end of 


minute is up. A spring eluteh con- 
trols the recording mechanism. 


| 
| 


‘The Veeder-Root Speed Counter 
‘enables you to keep motors, engines, 
Kenerators, line shafting and. ma 
chines operating at efficient speeds. 
Price, with two rubber Ups as 
illustrated, $3.50. 


Our brown book shows in- 
Struments that “count 
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Gifts Any Man Can Make 
(ne ren ta 
‘Te stand, which inthe third project, (sce 
irene of thm low pice of aries 
Sl ee merase tro 
contre wi = ree 
It's suitable asa depository for 
‘ines smoking prapernala oto 
‘AS the tp al hase are 2, ar, 
aietoney St geany peel moore 
Piss gv eral ai Aen be 
Svenent ts glee wy coe pices to ake 
Shout 45 in. in hth and then eut this pice in 
rece pete tp aalte 


THEN jointing (planing) boards tobe gd, 
Whar tees item! uc tiesioees 
face Its much cascr than to pave one st a 
tie, bent the edges do not have to be aor 
I are wih he ite ht 
Tere nt of sor ples wil oacty compete 
for the bevel on the tier piece when the two 
parts are brought together, Place a framing 
Soar on the tes Sad test for strnghtnese 
When the edge of oe bout is set. tp of te 
‘ther, the edges at the en should be Geto 
iether, but a dight hollow in the center does 
fot matter." f'n opening shows at Uo ends, 
ewer, the edpes sent SS poo wena 
Wiss claptng ep tie Conds 107 ghlag, 
place two clamps on the underside’ at each 
Extremity sad enc on tp in the center, Hither 
‘abnetntker's br clasps or beprovisd wont 
clamps with wedges may be used. Tighten 
the center clam before the ed clamp I the 
tres of te boards ds mot come level, Slows 
witha bammer or, beter, malt wil force 


ar 
oe 
oar nea 


‘Then scrape or plane with the grain, depending 
| upon the Kid of wood used. “Hardwonis ke 
‘rch oF maple wally have to be scraped sft 
‘rood like pine, basswood, and eypress can be 
Plane smowth with the grain 

‘Afcr all the picces have been squared to 
dimensions, screw them together as shown in 
the drawing. Set the screws tbat show at Teast 
Min. below the surface First bore hole with 
an auger bit equal to the diameter ofthe head 
the serew sad in, deep. Tn the center of 
{his hole bore another bole forthe screw ill 
With No.6 simlet bit ora twit del 

‘After all the picors have been screwed to- 
sther, cut the diamonds from a thin Plee of 
| Rees et'the proper (Contact en ase 


A compact, malteab 

sting of a. Rowing 
Machine, Punching Bag 
Chest Weights, Parallel 


GYM JUNIOR CO. "i504 


tertainin 
‘fi 


tne. Ping 
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Gifts Any Man Can Make 


‘STAND 


‘This low stand is one of the most popular and 
characteristic of modernitic Taraiture. pieces 


width, Place each one over a serew hole and 
ark ita outline with a sharp Knife blade ot 
steel point. Remove the wood on the inside 
of thew lines 

fit the 


Reader Finds Bremen Model 
a Remarkable Flyer 


ying, scale model of the famous Junkers 
monoplane constructed by Robert L. Pierce. 


ETTERS from readers are especially en- 
thusiastic about the- deri for a Hsing 
inotelf the Bremen given in Porctan Sones 
Moscnis Biveprints Non 89 and 0 (ace page 
108) It isnot daly exceedingly realistic bata 
extraotinarly gol Her 
‘The model istrated shove was built by 


from our blueprints and the instruet!>ns in the 
August, 1928 issue, 

tis the most remarkable flyer T have ever 

the wrote, “while still being very 


‘Anthony Wesh, of Elizabeth, N.J., woo the 
duration trophy with a Bremen model at the 
‘annual meet sponsored by the Union Co 


wan the free-for-all contest with 
model, 


Robert I. Pierce, of Gettysburg, Scuth Dakota, | 


19 


ee EA 


ET the thrill of Model Build- 
ing and Flying with an accu- 
rate Model of a Real Airplane! If you 


Model—there's 
terest in this popular sport. 
IDEAL Models are the 


‘Cate as 


Nestotate Cea 


28 West 19th Street 


i 


| See 


rn D EAL Model 
‘AT RPLAN 


‘of a Real Airplane! 


‘sober Sone 


IDEAL "AEROPLANE, & SUPPLY COMPANY, Inc. 


Largest Manufacturers of Model Alrplanes—Established 1911 


and are guaranteed to fly when core 


rectly constructed. IDEAL Com- 
plete Construction Outfits (one 
shown above) show how to build 


them and contain everything needed, 


G lar Models; 
now! 


NEW YORK CITY 
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oa | 
| How to Make a Light | 
Tea Tray Stand 


By Frank 0. Taaren 


‘TEA serverisareal asset for the busy 

housewife during the afternoon téte 

a te" conc one ree tle 

bil expense for materia opal ff 

‘whilewood. redwood, white pins, eypress, 
or other easily worked we are used. 

‘fhe mater requted are? Ser 34 
by Big by S8 in: Slegpiecs by thy 18 
in.; 2 pieces 34 by 234 by 24 in., one for 
the tray rest and the other for the lower 
ocd nee Cy ays By. 26 in. for the 

hag Spices by 34 By eins or 
eons ood ae kr ey 
piece cardboard 4 by 10 in; glue 
small brads. 

‘Ons paterasocves fora 
curves. It is drawn upon. 
board 4 by 10 in., divided into 1-in. | 
squares as shown iear the top of the 


| drawing on page 121. This basic design 
‘can be changed as desired to suit the 
taste of the worker. 

‘The quickest and easiest way to cut the 
curves is with a band saw, but good re- | 


A $100.00 SHIP 
MODEL for $4.98 


You Can Put a Beautiful 
Ship Model Together in a Few 
Hours of Pleasant Time 


| are exact in every detail of the 


sults may be obtained by using a turning | 
EASY PAYMENTS saw. Allthe edges should be rounded with 
‘on any Cona instrument for band spokeshave, file, and sandpaper—not a 
cor orchestra, With al this excl great deal on the ends, but sufficiently on 
five feacures, Conn cott no more the handle te give an easy i. 
: a ‘The curved feet receive the ends of the 


betucfl tone, make Coans choice 

foremost professionals. Send 
the coupon now for fre lieratare 
tnd details offre wal offer. No 
Obligation. Mention instrument. 


tops, which are tapered to serveas tenons. 

Glue and toenail the joints with 134.in. | 
brads, driven and countersunk from the 

| inside to avoid marring the surface. 

Holes 34 in. in diameter are now sunk 
in the ends of the tray shelf and the lower 
bbrace and also in the end pieces to receive 
dowels. ‘The dowels for the lower brace 
should be placed so that the lower edge of 
the brace rests on the flat upper surface 
of the curved foot pieces. upper 
dowels are placed so that the tray shelf is, 

from the top edge of the feet. The 
ints are glued, — (Continued on page 121 


©.G, CONN, 0. 1232 Conn Bide. Eikhart, tod. 
Gentlonen: Pleuse sen Uteratare and ts 
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MAYFLOWER 
SIZE 25° High; 10° Wide; 36° Long 


ET the World’s Largest. 

Builders of Models 

supply ‘you with all the 
necessary parts cut to fit and 
ready to put together for the 
models, Mayflower, Santa 
Maria, or LaPinta.' You need 
not know anything about. ship 
building to assemble one of these 
models. If you haye never seen 
ship model you can put one 
of these models together in a 


few hours by following our 
diagram and instruction sheets 
which explain and show you 


ly what to do with each 
part. All you need is a simall 
tack hammer to tap the parts 
in place. The parts are num- 
hered on the diagram, making 
impossible for you to go wrong. 
‘These models when completed 


famous old ships they represent, 
and when completed willed a 


distinotive touch to your home. 
We alsohave partsfor the model 
of the Constitution at $6.98; all 


trated booklet containing photos 
and information on all of our 
models, 


MINIATURE SHIP MODELS, Ine. 
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Light Tea Tray Stand 


(Continued rom mags 120) 


Side and end views ofthe stand, bottom view 
ttf, and pattern fr laying out the curves 


fastened with small brads, and clamped 
and tested with a square, 

‘The tray may be purchase 
department store, 


for the 


des and 


ce. If you do not 

ay, i 

athe rapport asthe inl 
The | 


may be fastened to the legs. 


‘Tiny Drills for Model Work 


MALL drills for 

aa tes 
can be made from S*O"**Y NEEDLE 
yinreen Z 
ordinars serine —— 
iseful in model mak- (EM-AP6E® View) 
ing. Heat and ft Sevet Sy 4 
ten the end, grind C A (4 
smisharpenednen eee e) ag 
coilstone as shown, (480ENED) “EDGES 
and reheat an C= 


Ifthe shank 

Piece of soft 
‘wood, it can be gripped in a hand drill, as 
the jaws will 


ciently to hold 


How to Clean Tiles 


REMOVE cement and plaster from 

tile floors, first scrape off as much as 
possible and then apply muriatic acid in 
the proportions of one part acid to ten 
rts water. “Rub the marks with a rub- 
ing stone or an ordinary oilstone such as 
is used for sharpening tools. ‘The oil with 
‘which the ilstone is impregnated will 
haveno effecton the tiles. Work quickly, 
do not allow the acid to remain too long, 


and wash it off very thorough! 
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7 covcotypeyrt-sVol 
#4 Amp. power Tube, 
using the new oxide 
filament, Price $3.00 


° PRONOUNCED 


SEE-—CO 
RADIO TUBES 


Steadier performance 
—longer life 


They cost no more but last longer! 


TYOULY: be seepehoed ae she astoalshing diterence, CoCo 
tubes make in your set! The clearer, more beautiful more 
natural tone they produce. Neither too hard nor too soft. 
Neither tinny, metallic and harsh nor soft muffled and mushy. 
Just a clear round full voiced natural tone that gets all the de 

‘ate tone shades and nuances of the most difficult-to-get music. 


You'll like CeCo tubes—not only for their superior perform- 
ance but for their rugged durability as well. An exclusive high 
evacuation process adds to their length of service and rids your 
set of disagreeable tube noises. Try these famous tubes that 
most well known radio experts now recommend. 


‘They come in AC and DC type as well as in “Special pur- 
m ypes-msny aoe available in any other brad Ask any 


food desler about CeCo. 


Write for full particulars and information 
about the attractive CeCo dealer proposition 


CeCo MANUFACTURING CO., Inc. 


702 EDDY STREET, PROVIDENCE, R. 1. 


© This sal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS, See page 
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Complete RED JACKE’ 
HOME WORK SHOP 
yee eee coer 


Eee 


Ded 


Gouron > | waco Toot wonKs, ine. 
Inereeting | "set rosin otc cnvenge 
© ctee Romi tne 


‘A definite program for getting ahead financially will be found 
‘on page four of this issue. 


12 


Latestatyle,genuineleather, 
5 window (pass case, with 
old trimming. Masonic 
Shrine emblem stamped on 
free. Name or other stam) 

‘Our 
Fea dandy. 9 win 
‘doves $1.50, 13 windows 82 


A Novel Charm 
[A most mysterious watch charm of 
heavy plated gold. Shows the 
Square ‘and Compass when re 
Solved. "Something different 
Packed in an ateractive box $1 
(Catalog sigeests many other gift 


| Give Him Stumped 
a Masonic 


Gift! 


y8,sourn GOLD PIN 


Just eight sine, Latest style, A ste 
ine remembrance and am appreciate 
pecent Large variety Abont, 
‘Ghaper, snd Deane. Sine. $00) 
Grtie,OFES, De Malay 


SEND FOR OUR CATALOGUE 


REDDING MASONIC 
SUPPLY CO. Ne. if. 1959) 
Depts PS 200 Fifth Avenue, New York: 


December, 1928 
Window Ventilators Made 


from Old Windshields 


F YOU wish to make window ven- 
tilators for your home and happen 


to live near a dealer in salvaged auto 
parts, you can obtain broken wind- 
| shields for the’ purpose at litle cost 
‘Any. pieces of broken glass, if Inrge 


enough, will do, In fact, by inserting one 
‘or more grooved divisions in the frame, it 
is possible to utilize relatively small pieces. 


Cut two picces of grooved flooring, 
‘with the tongues removed, to the width of 

low and lay them on the bench 
piece of the glass between them, 
n the ends with two short pieces 


similarly grooved, after cutting the glass. 
‘The joints can be fastened with serews 
or 


ls alter holes are drilled to avoid 


iy tairh 
odwork should b 
or painted to 
dow trim.—E, M. Coox. 


iateh the wine 


Casement Weather Strips 


T wi 
80 as to swing. 


ve trouble by 
ting wind 
fand rain atthe 
bottom. To rem- 
edy. this, I have 
made a” practice 
of applying. flexi- 
bile weather strips 
as shown. ‘This 
has proved effec- 
tive in every 
ease in which it 
‘wns used. — 
GW. Rover, 


Wares the asbestos covering on the pipes 
of a steam or hot water heating syste 
requires renewal, it is often possible by a 
Tittle careful work to avoid the expense 
of purchasing new insulation 
ean the old covering and apply strips 
of rosin-sized building paper, cut large 
enough to overlap the casings by about 
1 in. Over this wrap a covering of 
thed muslin or light canvas and 
utt joint with white 


string and an needle. A coat of 
cold water pai ies the refinishing 
| sie makes the coverings look new. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page & 
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Fire Engine and Other Toys 
(Contin tom me 


sawirg out these thin wooden disks, slightly 
Keg deling’ ha though cach ony and 
ing them all together with the holes cen- 
tered, using two long thin brads. Mount 
straight Sjein. diameter bolt, with the head 
fut off, in your lathe chuck, «0 thats, good 
length ‘of thread projects beyond the ebuck. 
Serew the disks on this, nailed together, and 
then place a washer on the end of the bolt and 
screw on the nut to hold the disks in place 
while you turn them to sie. After turning, the 
disks may be separated with a thin knife blade 
‘All the wheels of the toys shown here were 
bolt in this way, and they run very 


‘When the glue is 
dry, slip the jar rubbers in place and cement 
them together with rubber cement. - When 
tire is cemented on, glue and brad the 

ther disk on the outside of each wheel. I 
y ice 


Fig 5. Side view of sprinkler and fire engine 
‘Phe front and rear"are shown in Fig. 6 


Wunder each serew head on the 
‘each wheel. Round-headed wood screws 
No. 15, #34 in. long, were used to fasten each 
‘wheel to the chassis. These are 3 in. in diane 


utside 


ter. It is always best to have rather lange 
should there be any 


= in toy. wheels, 
ities in. the mo 


all rol 
‘An ordinary spool with 
diameter is eut tn two to make the headh 


ges about i 


‘Thien alightly Aattened on the side where it 
ned to the hood hock, « hoe havi 
previously bored forthe screw ce nail. The sie 
Figits on the front of the rab are sal rou 
vernlen buttons el to. the front of the elb 
twit glu anda large thek, the end of the tack 


being silvered to represent a lens. The tai 


Tight 
te 


‘8 round red glass bead taken from 
ent necklace: it fs serewed under the rear 
the chassis with a. nickelplated, round 
lea led screw, which serves to throw back the 
light through’ the bead. 

‘Of course, you should obtain the can for the 
tank before you make your truck. If you have 
to buy a new full can, the housewife will know 
‘what to do with the cooking oil oF other con 
tents! “Empty the ean through the screw top 
provided; do not punch holes in it toempty it 
‘or you will have to solder them up. 

In’ the sprinkler (Continued on page 2 
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It’s News for you, too 
this better, quicker way to shave 


It’s a way that banishes razor-pull . . . stops face smart. 
A scientific method of beard-softening that gets whiskers 
off clean and smooth, Today we offer a simple test. Seo 
coupon below; tell us where to send your seven-day tube 


MILLION steady customers! Buy- 
ing only on the basis of results, 
Men fat like yourself... with coarse, 
stubborn beards... and tender skins. 
n men...who have die. 
oned shaving methods 
for a quicker, easier way. 
‘There’s no razor-pull, sting or smart. 


Nodragorscrape. You geta smoother, 
easier shave . and you get it with 
a smile! 


No other shaving cream is like Col- 
gate’s. No other can offer you such 
unique results. - 

Colgate lather is 
designed to absorb 
more water . . . 10 
scientifically drench 
your beard with 
moisture right at the 
have, where the razor 
work is done. 

It’s a “small- 
bubble” lather. For 
the small bubbles 
hold more water 
and soap. 


(ref e 
rrandng saga 
Eogeet pon o> 


‘That's the scientific principle of it, 
men, Now here's what this sinall-bub= 
ble lather actually does when you start 
to shave: ‘ 


he soap in the lather breaks up 
fil that covers each bai . 
is it quickly away. 
2. Then billions oft 
laden bubbles seep do} 


moisture: 
ugh your 
hr ehioker 


beard gets moist and pliable— 
scientifically softened at the base. 

_ You've never had 
‘a shaye like this be= 
fore. You've never 
known such comfort. 
shaves, just 
like theonedeseribed 
this advertisement 
are nowofferedin the 
coupon below, 

e'll gladly send 
generous sample of 
our After-Shave also; 
men are turning to 
it by the thousand, 


FREE OFFER MEN 


ws POPULAR SCIENCE MONTHLY 


Fire Engine and Other Toys | 
(Contned fom me 185 


‘botoe on pase 5 


ie 


Maydole Hammers go spe egret dk of tn, 
South with Byrd | 'eivetoiaye el the ser woo 


Six, howses—the expedition’s ‘base ‘ood on 
wil be ble with ‘ike aid ot Maydole | eee Sha 
Hammer. Pi i prin 


ir 
4 
i 


i 
i 
#8% 


-! 
F 


te Ht 
che EFESE 
uk Hees 


i f 


ie 
EE ¥ 
Hf 


their equipment. 


+E 


Pye = 

anecdote. wake SEX 
ee seat eet iesens 4 
Mae Pouker finadbek 33 CAS 
‘ator 2 | 
tei uc | 

sdrect-astes 

= 

ta 


‘Ben hs mg rat arp hee 
pat gate sch Were igs hee the Sipe 
fstype iw resign th fo ra 
Tred ihe ate tows fy band. 
Tio the tector me shown i Figs 1, 
7, and 10. The chassis is 3 by 344 by 12 in. 
Tie ete ireebeds or tered ditty © 
iti) fa hea oe 
rip wooden ae, Spy Thy 43h wach 
pee ee EEN 
Site aoe 
"Te radiator im block 34 by 394 by 334i, 


phan eae ‘Two more pie are cut out the same size and 
Waydolé Sess ss 


tress Use parts tthe top i ted ploce of 
Hammers fond arshown in Figx land’. These may be 


‘The Diavid Mayiole Hammer Co Norwich ‘lo and nailed (Continued on page 186) 


December, 1928 


tre MO C A R 


Model Airplanes 
raat FLY 


wie 
Hy 


i 


q 


Rront up in the front rank 
Of things to give for Christ= 
fas put Eveready Fl 

Tights. Not only bec 
that's one of the easiest 
pont uccensfal ways out of 
the Christmas-gift dilemma, 
‘but because it’s the sensible 
‘thing to do. 


Everybody, from six to 
sixty, wants a sengine Ever- 
eady. Not just Seung.” 
but a genuine Evers r. Yes, 
it's important to on 
this point. Genuine Ever- 
eadys have ALL the newest 
and best features. There are 
models and types for every 
ponitle parpoee 

‘This year, brighten the 
lives of all to whom you give. 
Start them right withe the 
flashlight habit, that national 

ye | 
Shins, banged heads and 
Hyped cette ‘Give these 
Tee world's best 
Hiphe nacers-a penufoe Evers 
eady Flashlight. 


© This sat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval af the INSTITUTE OF STANDARDS. See page 


Fire Engine and Other Toys 


together and then nailed and glued to the 
tractor chassis, 

“A slanting hole is bored in the back 
for the seeting column. ‘To the top of this 
piece is serewed large wooden button mold, | 
tool top, or wooden disk. ‘The seat is = 
Hatton mold or disk of wood: with a piece cut 
ith sued sd scewel Yo opringlie 

"The engine block is made of wood. ‘The 
sides slant in toward the cylinders, which are 
‘hort Tengths of dowel stick glved to the base 
bck. “he eslinder cover is length of wood 
flied and nailed to the tops of the eylinders. 
Short spools also make good eslinders. 

"The lange wheels may be sold inks of wood, 
sawn or tumed, but the ones shown are made 
tip af three disks of woos, each ¥ im thick, 
tlc and nailed together, with the grain of the 
enter disk running aross the grain ofthe other 
two. This makes a very strong wheel, and iis 
slo much easier to Yorm if you have no lathe. | 
You can cut the disks with a coping sa 

‘ix holes are bored on each wheel to make it 
more realistic. The cleats are upholstery nails 


TRACTOR 


Fig. 7. Dimensions ofthe tractor, the front and 
fear views of which tre shown ia Pig. 10, 


cone-shaped brass heads driven in the 
inn; o, if you like, short Jengths af wood may 
bbe nailed sroas the rim for cleats, as on some 
tractor wheels. 

"The front. wheels are each made of three 
lak, the center disk being of la 
if available. (You ean make small pieces of 
laminated wood by gluing firmly together thin 
erry-box wood, the grain of the center piece 
running at right angles to the pieces next 1 
it) This. conte we 
thicker disks of diameter, to make 
the characteristic front. wheel of a. tractor. 

“The tractor wheels are painted Chinese red 
with silver rims and cleats and the steering 
Thee! and seat are of the same red. ‘The 
cchassia and other parts of the tractor are 
Painted jade green, except the engine, which is 
Tull gray. The front and back of the radiator 
issilver, as are the filler exp 

Small shaped bits of wood may be attached 
to. the engine block and painted with gold 
paint to represent carburetors and other beast 


parts, 
"The fire engine is illustrated in Pigs. 2 5, and 
‘good plan to make the tank and 

mngements hefore you build the 


First get a on can of the type shown 

vwellsoldered ean that may be made 
fir-tight. If the can is new, the oil should be 
‘emptied out (the cooking oil may be put in 
ilase jars until used), To exnpty it, remove the 
Screw cap, carefully puncturing the top of the 
fetew top without destroying the threads on i 
Urea blowtorch to melt off this entire piece, 
‘which is soldered to the ean. Tt may be pished 
off with a stick when the solder is melted. Use 
only enough eat to leon the sar. This 
‘ill leave a lange round hole in the end of the 
can, Now wash (Cantina 
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THE ORIGINALS 
UP-TO-DATE 
HOMECRAETSMAN 
—=§$KOP>— 


A Real Home Work Shop fully equipped to handle any 
job you wish to make. Just what every handy man 
desires, an electrically driven assembly of real wood 
working tools, Plag in your regular light socket, no 
transformers no additional set up expense. It is com- 
letely assembled and ready for real work. Our 10-day 

ree Trial gives you the opportunity to see and use 
this Little Giant at our expense. Use the corner coupon 


“OUR VERY LATEST 
DEVELOPMENT ¢: 


ONLY 


10 


DOWN. 


HOME MECHANICS EASY WITH THIS EQUIPMENT 


“This dep can be wd i. any ome Hating ixture, thi, raking of your ch/-ushi-med work bench & 
replete parhine ‘e'Purules Ssovenicat and inczpentie chat anyone tam aor uch 


[Eiki e ing Copies lnfermmtin cp home hapdicalt 
pasate Home: 

epee tome ck pace $1000 

GUARANTEE! If won rovint of the, Up-to-Date 

SRARA Shep gular meV nnetid, witboet qoretion enery 

Saat voles tad fete Capeeseckates peal 


OUR LITERATURE GIVES ALL DETAILS 


© This seat on am advertisement in POPULAR SCIENCE MONTHLY signifine the approval of the INSTITUTE OF STANDARDS. See page 8. 


for stopping leaks 
on steam, water or 
gas pipes, mending 
cracks, or leaks in 
furnaces and boil- 
ers, radiators, tanks, sinks, pots and 
Pails, making loose handles. tight, 
tightening loose screws, hooks, locks, 
door knobs, ete., stopping leaks in 
automobile engine water jackets, in 
radiator, hose connections, gas tank 
and gas, oil and exhaust lines, making 
a fume-proof joint between’ exhaust 
pipe and tonneau heater, keeping 
ease cups, hub caps and nuts from 
(losening and falling of, etc. Hardens 
like iron and stays everlastingly tight. 


To make wet cellars dry 
use SmootH-On No. 7 


De one peneicel sarerprooking, heres you can 
IP yo 
Soe meet 
a ese 
Sone, 
Seer per eae 
Senta 
© Hout tS 
ont sete 
es on eu 
Saher ore 


To get perfect results, 
write to us for and De the 
Smooth-On Repair Book. 
Free if you return the cou 
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LUCKY BOYS 
Will Get 
i Them This 
CHRISTMAS 


‘ow'd you like to have an air 

rifle that looks and feels like 
areal Remington .22 caliber re- 
peater? Wouldn’'tany boy becrazy 
forone? Can you imagine a better 
Christmas present? 

Remington has made just such 
an air rifle for you. It’s a fifty-shot 
repeater built on the lines of a 
Remington .22 rifle. There are no 
levers sticking out to spoil the 
looks and pinch your fingers. The , 
stock and foreend are made of 
fine American walnut and it has 
a pistol grip. 

‘And, oh boy! how it shoots! You'd 
never believe you could shooe 90 far 
snd vostraighe with an alte. 1 
foo, because it has some special safety 
features co keep i from going off ncel- 
dentally —juse like a rife that shoots 
cartridges 


We can't describe half the improve- 
‘ments in this short space, but you can 
ace them for yourself at your hardware 
‘or sporting goods store. When you get 
yout hands on this air rife and throw 
it up to your shoulder, you'll know 
‘what you want this Christmas, We'll 
vend you a circular telling all about it 
if you'll write us for one. 

REMINGTON ARMS COMPANY, INC. 

‘Originators of Kleanbure Ammunition 
25 Broadway ‘New York Ciey 


Remington, 
AIR RIFLES 
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(Continued from pace 120 


toform the wear platform. 
‘attached alter the sides oF 


oe bby 6 in. In this board is drilled a 
slanting Wole for the steering column, whi is 
of dowel. The steering wheel is a 2hj- 

sk of lanated wo ith, Tou oles 


pedals, 

‘The aiden of the body are singe pieews of 
wood 14 by 38% by 1486 ny with ithe strip 
‘of molding glued to the outer edges along the 
‘Ther seat is a tingle block of wood on 

is glued w thinner stip to represent up 


‘The ladder. novi! with 
hooks to bold the Init ne attached ae 
2s The lakers are made of nar 


5 
a 


Pump to hold it in place. 
ths awe fer the Sod ot the peep 
in. "Thick shellac may be wed 


53 
4E, 


iit 
E Ip 


f 


DAY-FAN 


ibs 


3 
BF 
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Day~Fan 
TO STEN TO 
THEIR OWN 


THINGS that will AW 
MAKE RADIO FINE, 


There are qualities to be found in radio sots of the 
present day which spell enduring satisfaction for the pur- 
chaser. ‘These are fundamental things that constitute fine 
‘musical performance. ‘They are measured by standards 
that do not change with the seasons. 

Hear the rich, full, gloriously true tone of the new 
Day-Fan S-tube’ all-electric receiver. Turn it to full 
rolume, and discover how faithfully the music is repro- 
duced, still. This is performance that must always charm. 

There's the power to let you range for distant. broad- 
ccasts—and selecicily that’s sure. 

Advanced design . . . refinements by Day-Fan engi- 
neers are responsible. There are four stages of 
radio frequency . ... push-pull amplification (two power 
tubes in the last audio Stage) and other notable Teatures. 

‘The beautiful walnut Table Model is $150, less tubes 
gua speaker; Table Model with a speaker table to mate, 

5. 

MWe publish bot by radiation imperil doce 


‘sion of ‘should demand in today's eel.” Wrile for il Just clip 
this ad, serile your name in the margin and mail fo us, 


ELECTRIC COMPANY, DAYTON, 
For 39 years, manufacturers of high grade electrical apparatus. 


Day-Fan 


8 All-Electric Radio 


ma 


7 


oHIO 
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Im aeved 2 
and 


—: 


has eel 


Out on the oil pipe lines, the 
final proving ground of every 
pipe wrench, a new tool has 
Arrived today—the IMPROVED 
AND MIGHTIER TRIMO. It 
is the strongest and safest 
wrench of its kind ever built. 


And today, at your hardware deal. 

‘en's, that same IMPROVED AND 

MMOHTIER "ERIMO is ready for 

to demonsrate che wel 

of i sck- 

Seulhclly boat toute enle—tos 

trouble-proof braced frame of new 
and more powerful design. 


TRIMONTMEFG.Co.Inc. 


ROXBURY (BOSTON) MASS. 


| So uprights fo the radiator 


Fire Engine and Other Toys 
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slaminum, it eatches the light realistically. 

The 3t on the cowl is a flat disk of 
wood 74 in. thick and 1% in. in diameter with 
the back eige rounded over. A hole is drilled 
through it for the long screw on which it turns 
and a metal washer is placed between the 
searchlight and the cowl. The red rhinestone 
Inuttons used for the side and taillights, which 
tare 54 in. in diameter, are set in shallow holes. 
Eighteen of the buttons cost ten cents at a ten- 
cent store. 

‘The four dummy, fre extinguishers are 
turned, or each can be made ofa length of 
dowel with a short dowel of « smaller diameter 
slued to the top of it. Round shoe laces are 


HE wheels are flat wooden disks 34 in. 
thick'aod 434 in. in diameter. "A wooden 
‘button mold oF spool end 1s in. in diameter 


Chassis previously described 
ie in ey, too tele 


‘as shown. Between the two front springs is 
Festa apiece Shy by #4 to eprecat 


the front axle, and hetween the two rear ones 
ie pnw of tod ct frm apse 7h. 4 
ty ¢ in. torepresent the rear ane and differ 
ential housing ace Fig. 10) 

“The body rests on three. cross members, 
notched out as shown, Two of them are Tg hy 21 
ity @ in, and the forward one is 34 by 13% by 

in. Tive body is hinged to the rear crosplece 
a common steel watt hinge 


shaving cam tube step tthe Hk wth 
oun ade se Tw 
Hatons are st into 3g: Tore in the 
free of Ul poe for Sas gts ands rod cos 
inset intherearend of one of the chassis beams 
‘The buttons are cemented in with shells. 
"The headlights are made of 8 spool atin the 
peering movil ad a green oF fellow tinge 
tone button is pushed oF cemented in each 
‘The cab consists of a front and. rear piece 
agby 544 by 7H ing and two silepinces 25 hy 
EC in, cut with a coping sw. The top 
‘made of «thicker piece of wood (§ by hy 
6 in), planed and sanded to give the charac 
teristiceurve at the top. The front end may 
te ime peter ling ad ing 
Salar betrecn to sppsrt th et The 
Steering whee! and seat are made as before 
“The bast is made of two wooden uprights 
shaped and mounted on the chassis and to the 
ab back a8 show (Cantinaed on 


and Flies Like a 
REAL AIRPLANE 


Will fy beautifully and is extremely 
durable 


- good for many hun 
dreds of flights without damage, 


Has all-metal motor mount, 
sturdy wings, scientifically designed 
aluminum = propeller and shock- 
absorber landing gear with rubber 
tired wheels. 


he Soot Mele shown above 
wel wal be nent or 
Si for 3450, 


Other apie" Arian Medes 
are: Spirit of St. Louis, Fairchild, 
and Fokker, at $5, and the Bremen 
at $7.50. Every plane tested at 
the factory and guaranteed to fly 
and land like regular 

Order now and let the fun 


Glider Given With Catalog 100 
AMERICAN MODEL AIRCRAFT CO. 


Bor M482 NEW HAVEN, CONN. 


BUILD 
a Working Model 
Ship Coaler 


em the in por ii track lt ih ate 
Stent? You jut at at the controle and take Ie 
unt "You can bull ft youre with pour own hands, 
(Or, if you prefer, you can make a real sale model 
inmate fot ikem big"one from eat silt to 
‘iterental! Or a tshmotored.eplane that works, 
‘We snd you an eally understood intruction book 
{efor any” ane of thone medels treet Hoklet 
‘Snap cont 10s, Send 300 if you wat al three 
‘Ton od on Your same eid addon and ott of 
free of your fienda, Mention which booklet sou 
frnk, ‘A onderfl chance. Act now! 


MECCANO COMPANY, Inc., 
Dept 2 lisbeth, N. 


‘THIS OFFER WORTH 106, 


Learn How toBY 


JIMMY De FOREST 
‘BOXING COURSE 
Teaches by mail the Same 


Sy 


Sytem he fount Cher 
pion JACK DEMPSEY 


aces 
A 


JIMMY DeFOREST BOXING COURSE, 


347 Madison Avenue, Box 2220, New York City 
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part way ls so that 
Piece of thin berry-box wood can be glued in 
faci cut, across the grain, to prevent the 
Handle from spitting. ‘of a strong 
linen tape is screwed to the lower part of te 
front ea ofthe track bay with sor cows 
ough a harrow strip of tin wcrose 
Theda heaps, ic ass ay be lod to 
the body. ‘The other end ofthe tape is secured 
tthe cak sat een the Bis the 
“Th yi strong oxo 1. won 6 
by O'hy 139 in. in outa dimensions. 
are bit opens A aldg talbard Bs 
Inbetween narrow strips woot or sides ma 
tye nailed and ued in place so that. this tal 
Soar may i ule 
ie op of each sep 
naling mae of «plane ap of wool 
10). 
(TUE pels are 436 in in diameter, of white 
wood, birch, or maple, tuned to represent 
hh Rs 
nt, ones ‘awn 
Notice that double wheels are wsed on the rear 
tend (Pig. 10). These wheels are secured to the 
hai y Ie, tong ound had sre 
two oF tee rom washers being placed 
tireen each wheel and the chassis, and ome 
Under each serew Mead. 
ac by lap engi of ce fi dct 
truck by using lengths of for 3 in. 
fot wal of toes crus et clans sod 
Uhrough the wheels, Steel washers are wed x 


pulled up or removed for dump- 


Tear axles may be set forward slightly to clear 


the steel rod, oF a hole may be bored clear 
through each to take the ax 
"The chassis of the trick is 


Adjustable Cord aes 
Made from Washer 


AG00D rope tie for hokding « ventilator 

cord oF similar purposes is illustrated. 

Nick a 3%4-in. of smaller washer as shown, 

‘and run the rope 

it To fasten, lay 

loose end of the cord inf 7 

thenick, carry itaround —}« 

under the nail behind 

the washer, and wedge 

it'on top between the 

tight portion of the rope | 
‘Make the tie once or 

twice and you can do it 

quicker than a cat 

teatches a. moe. 

Hoosen, just pal the rope 

up and around, and 

instantly ready to ge - 

‘tight tie, too. You ean break the rope or pull 

fut the nail before it il sip oF loosen. B, 


YOu CAN BUILD 
seal While Things 
utp Wire Worth ile 


AR=CON 


(UTritirool] 


THE KING OF THEM ALL 


Whether your objective is profit, or merely the joy and 
satisfaction of ‘making things,” the degree in which you 
realize your aim is dependent directly upon the quality of 
your workmanship and the ease and speed with which it is 
accomplished. And these in turn are dependent upon the 
quality and efficiency of the equipment you have to work 
with. 


‘The Ar-Con Utilitool was designed to squarely meet 
the need for a home work-shop that would match the 
results of commercial equipment—a work-shop built for 
strength, and accuracy, and durability under constant 
hard usage. Its sturdy 14 H.P. ball-bearing repulsion- 
induction type motor—the most efficient type built— 
provides abundant power for any work the outfit will be 
called upon ‘to do. 


The complete Ar-Con Utilitool consists of a rugged 
motor-driven lathe with full accessory equipment, includ- 
ing grinding wheel and cotton buffs; a circular saw table; 
jig and scroll saw; sanding disc and table, and all necessary 
accessories. Here is a work-shop that will do everything 
you ask it to do, in the way you want it done. 


Tue Ar-Con Toot CoMPANY 
500 Fassett Street - Toledo, Ohio 


ty ant iat. % 


© This seal on an advertizement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 


PLASTIC WOOD? 


Ashes blowing up through open 
holes—fil the holes with Plastic 
Wood, Your wife can use your 
Plastic Wood as ll as you for 
stopping holes, filling ‘cracks, re- 

airing broken furniture, loose 
Randies, and other household de- 
preciation 


Real Wood in Putty Form 
Be wend, ed din yey form, 
Hardens into sold lasting wood. fe sticks 
too, where ii ‘wood, meta 
plaser, stone, fabre, ever to gas 


For Carpenter or Handy-man 


antic Wood isa 

jonal and amateur.” Carpenters find 
‘fen belps to do a better, quicker job, 

abinet makers use it regularly. For the 

handy man ie serves a long fele want, 

nd anyone ean use 1 to “keep his house 
order.” 


It Can Be Worked With Tools 


Plastic Wood comes in airtight cans. 
‘When hard it can be planed, chiselled, 
sawed, and holds nails and screws like 
Any nacural wood. Te is waterproof, and 

reaseproof, and takes paint, varnish or 
Jacquet. perfectly 


Plastic Wood Solvent 


For thinning Plastic Wood, which may 
have hardened in the can from frequent 
‘pening, cleaning hands or tools, oF 
Softening it when it hardens too rapidly 
for working, use Plastic Wood Solvent 
‘Ask your dealer for it, in 25 and 50 cent 


PLASTIC WOOD 


eg Ura On 
Handles Hardens 
like ‘nto 
Paty PU Wood 


\sy 
11. $1.00 EA 6th. a50ts 
‘At Hlavdware and Patt Store 


ADDISON-LESLIE COMPANY 
$310 Bolivar Street ‘Canton, Mane 


| 
i} 
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Novelty Finishes 
(Contin from ps 8) 


modern art the expresion of 
is unhampered by ‘precede 
tots hile 


Son tapi 
Tbs cbs toopeerty coves pertoas 
sae op them rm eg ated with 
‘oles you are appl ing 
Regular maak iS sold by dealers in 
the lange cities who 


off easily “without face. 
Craft tape can be obtained in cities from large 
‘commercial stationers and wholesale. paper 
Hhouses. It comes in various widths and’ costs 
Hite. In smaller towns it usually can be had 
‘at some factory or store that uses tape for 


Steet 
sith ofthe stripe and of the nocenary tng 
‘Cut it with « knife and straightedge to be sure 
the edges are absolutely straight. Paste this 
ci diet 
fatocaimeias 
etna eeu 
fae 


HE, use of gold and silver for edging and 


objects i effective with any (ype 
tion. While the most widely med method of 
{Bling isto brash oo « mitre of gold bryce 
Powder and a bronsing igus (“banana ol” or 
Some ther type), & much stronger, brighter 
‘lr with greater depth and chines is 
tained by coating tke surface with fap gold 
Sse and, as sou as it ets tacky, pouneing on 
ite ol ruler brome ith camo mt 
Surplus parties should. be Blown of 
ih poe oud leat THs say be upied Oy 
vith pure is may he applied by 
The home decorator if dove with exten care, 
Although. is really a job for the siled 
‘afteman, 
etal lef, gold and silver, and substitutes 
for them cone fn smal sects with thin paper 
tetween: The surface to be gilded i coated 
‘ith japan gold size put on evenly and only 
here the eal sto adhere, Necrsarily, the 
‘ee must be appli over well scale surface 
{2 that Bt wil mot soak into the wood. 
‘Ax soon ts the sve becomes sticky or tacky 
a akect of the Tea Ser 
‘he bo, lifted geaty by’ cormer, 
and lakd on the tacky ase ts then smouted 
‘Su with wotton batting and patted down, 
‘Where sail or nar (Cote ons 81) 
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Here's Happiness| 


With a Pan-American 
Saxophone 


C 


AS EASY TO OWN 
AS IT 18 70 PLAY 


‘Send No Money 
‘Just Mail Coupon 


Model Ships 


Mississippi River 
‘Steamboat 


Huild_» beautiful medal of 
‘with 


‘oll and tarklo blocks rad all Uae nec 
‘terials of the finest trade for making docks 


i 
adel 
oat line pn Hock dead 
‘even, anchor, steering wheels cafmiany guna, 
Sic’ are the finest to be had: “Latest photo: 
fraisleauly"“dhsrat “baa ‘contasie ake 
fine pute of useful information and hints im 
stddition to prices for the above articlen a 
Srecial materiais, tool Yor’ the model 
ker. "A sony 
cei of 15 cox 


Model Ship Supply, Dept. P, Mineola, N.Y. 


December, 1928 
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Novelty Finishes 


(Continued from page 180) 


surfaces are being led, the leaf may be cat 
witsuanie ik Seat at 
laps are to remain until the size has 
tec, ena pls portions the et 
ir wiped 

Tel uc i otto be mi 
to much handing or wear, maybe left without 
{protective coating, but they are to recive 
‘uy amount of hard wear, Shey should be 
Coated over with thin, pale varaish, which 
Sybrand with i yi soe pre 
Sel aE PAO ede ar Ins 

‘Among other new finishes are the sti 
laoguer ecaly brow ot under waht 
antes” Aratie work ean be dove by appli 
them on witha sponge after the piece has beet 
Kec wih sata ounato oor, 
Stipa ‘ate copecalyltale tor ome 
fe panels and mercer fab of woking 8 
irdeto an around pel of rae 

Stippling Incquers usually are furnished in 
tas fehm ef 0 toloredbrases powder end 
special Tiguld preperation in ie para tn 


Durting gold bronsing powder on » jewel 
‘bor previously coated with japan gold se. 


keep well after being combined. 
«Hor stippling, use a close-grained 
oft ater and wring it out practi 

‘then dip it, at side down, inte the stip- 

hich ean be poured out on. a 
ren a pivee of paper folded to 

“Tap the sponge a few 
sheet of paper to remove the ex- 
cess; then tap it lightly om the surface to be 
decorated. 

Ttis often desirable to go over the surface 
two or more times to even up the effect. A 
second oF third stipple color may be applied 
by cleaning out the sponge with lacquer thinner 
‘oF using the 


ot the Sotsince il Sat 
fant fal ond hee sting i agaist @ 
or the back of the hand to jar off countless 
tiny’ specks of calor onto the surface being 
nee be applied, 
"wo of more spatter colors may lied, 
ove following the other. A fine or arse bros 
may be used, according tothe elect desired, 
and 1 Tittle practice will soon develop uniform 
Serna, One, to sr tod 
ways be made against x shect of paper oF 
other trial surface to make sure the brush i 
tot too heavily loaded with paint or enamel 
‘An enamel nish i generally tse for the 
beckground and enamel 


Where working together is everything 


An Advertisement of the 
American Telephone and Telegraph Company 


Tr1s the aim of the Bell 
System that anyone any- 
where in the country can 
pick up a telephone and 
talk to anyone anywhere else 
clearly and without delay. That 
is the meaning of universal ser- 
vice. To provide it, the means of 
telephoning must ‘be uniformly 
good. Each of the 24 operating 
companies of the Bell System has 
full ‘access to all the improve- 
ments and methods that are con- 
tinually being made. 

There are s000 workers on the 
staffs of the American Telephone 
and Telegraph Company and the 
Bell Laboratories whose sole oc- 
cupation is to develop constantly 
improving methods and equip- 
ment for the 350,000 employees 


of the Bell System to use 
in serving the public. The 
results of the efforts are 
evident, not, only in the 
extension of ‘telephone service 
across the Atlantic, but in the 
constantly improving local and 
Tong distance service at home. 
he very nature of the tele- 
phone business necessitates a 
Single interconnected system, The 
American Telephone and, Tele- 
graph Company accepts its e- 
sponsibility fora nationwide tele- 
phone service as a public trust. 
Teis fundamental in the policy 
of the Company that all earnings 
after regular dividends and a sur 
plus for financial security be used 
to give more and better service to 
the public. 


A definite program for getting ahead financially will be found on 
page four of this issue. 


Te 


$25 


A Ring You Will Be Proud to Wear 


SEND NO MONEY 


rerma( Smee. to pay) Ask for Free Jesery Catalog 
Buffalo Jewelry Mfg.Co. oii. Exact, 


Su sa wantin 


sua OOM, 
fn eee & 


‘Butalo, N.Y. 
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AERORITS 


You Can Build 
Better Than You Can Buy 


AERO 


cut 
i outa 
resgeios 
iketetrelne oe me ake 
iene ua el 
‘re the sade bande 


The Aero 
cle 


nd revolatonary 
rive It ny 


‘Siipate nts ee 
fate ball for aC 
Gita fave 


ae Bhleld 


Dept 1998, A611 Ravenewond Are 


be described here. 
Another novelty treatment that produces 
narkable blending of colors is as follows: 


each of tl 


byes 
With a fer practice dippings, anyone can 
the ‘krack of the operation. Unsati 

factory attempts can be wipe ofl with 

Tine. After betag dipped, the objec, 

Allowed to rips and dry.” Sampend 

tewspaper by mea 

the other end of the loop of wire. 


Shellac Protects Book 
Bindings from Wear 


A. GOOD method to protect the binding of 
‘books is wo apply a coat of white 
Use & small, soft ‘and coat the overs 


‘evenly. The shellac does not harm the binding 
‘or obscure the title and other lettering. 


it pays 
books by this ethos, as they are expensive 


treat scientific text and reference 


and are often placed on abelves where. 
Sey cat teieeiel ete 
= 

za plced t's polis Miasy wi cle 
mest, ced in 8 pubs Huy “wih 
Pe een eteee aes 
Sore rvs asnoeams ees 
Reeeney ine ele nce 


Keeping Brakes Adjusted 


F AUTOMOBILE take drums ar scored 
itis folly to expect them to stay in 

‘adjustment. “The drum should be removed 

‘and reground or replaced with a new one. 

Difieulty in adjusting brakes may be caused 
bby grease and dirt, which sometimes will get 
inte the brake Hning and rot it. Water will 
Prt soe Hing out of commision slong a 
they remain soaking wet: Tt occasionally 
hhappens, too, that, the raise drum is out of 
round and wears the lining away as fast as it 
eet up. 

When going over a set of brakes, disconnect 
Un pall rode and set wp the bands to the drums 
paul tre is 15 in cearaner between the 

ing and the drum at all points. ‘Then set up 
the all ra for the proper and throw 

ela. ‘The Job then 


fe good and the drums fo atfactory 
ton 

‘Se that the springto-acle clip are tight and 
sti ste nt thee ws em beckon 
forth on the spring eaudle--Rar F- Kes. 


Musical Joy 
Extra Money 


Dox'r you, like everyone else, want 
all the fun, profit and popularity you can get 
‘out of life? "Where will you find more fun 
{hanin being able to create your own muaic? 
Or'more prost than in being able to make 
$5 to $25'u night for work that is “play”? 
ity than in being able 10 
sappy fox trot, a dr 


oa ee a Tt wished 


Imagine long, cheery evenings at home or 
with sweetheart, wile or friends, Picture 
fe—lonked up to a the fellow or gr who 
Plays the xylorimba. “A whole lifetime of 
Fuusical joy and all that it means, Don't 
these thoughts appeal? You can make them 
come true! 

Start to Play Very First Day 
Remarkable tho the Xylorimba is, it 
ef al turameats fo flay, No. iene 
sia to nay onc.” Sn 
fobute wre erie | 


stsctoen 


fot Non 
(gh, Seah Myke tin 
Ss Teen = 

Free Trial—A Year to Pay! 
‘ane rf pes maltese 


“ae 
BigBook Free! "ee wil weed Yo 
lsley free the Big Deaghn Book that tls fou al 
tout the Betta tatrasents the fovea fer 


Shltpatton. Delay has killed 9g many oppartunties 


at we ume you to nd inthe coupon TODAY. 


AIL COUPON TODAY 
Tees Dee 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 8. 
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Clamps for Speedy Work 


has to be frequently tightened and loosened. 
"Few mechanes think of providing any means 
on duplicate jobs for holding «clamp in 
tion ‘when loosened. ‘Yet even om many a 
single'piece job its worth wile to devise some 
‘method for accomplishing this Taig 
hat A isshown a counteraut, and at B, a tif 
short coll spring, either of which answers the 
Purpose without in any ‘way interfering with 
the work. ‘The spring ean be used almost any- 
‘where, 0 matter whether the bolts inclined 
ot, of how clove the stem isto the work, 
ded a washers placed against cach ead he 
‘pring ls aiows instant aduntnent the 
inany direction, wile preventing it from 
Stropping or alifting’ in anyway unless ine 
tended.” Either expedient —counteraut oF 
‘pring—will be found a great improvement 
‘where a” dificult job of lamping bas to 
ie'repeated several times. 


A. POINT often altogether overlooked issome 
form of bolt that ean be applied without 
the tedious job of screwing a nut on or olf every 
time. Such an article, made from a 


find frequent use for this kind of quick- 
‘ction bolt once you have a few on hand. Inc- 
dentally, this bolt not only saves the trouble 
fand. tine of removing and replaci 
hunting forthe aut and washer, but also pre- 
the stem from turning while the nut is 
itened, 
The cap screw of Fig. 18 at and the mut at 
B are designed to prevent the nuisance of one 
part's turning while the other is being tight- 
‘ened. One oF the other is used t wi 
plat at or sre. AS the case Ue ick 
Action bolt, it is necessary to choose for thi 
‘ervieo a screw that nicely fits the slots in the 
‘machine table oF faceplate, in order that a 
sufficient bearing surface is et. 


vents 


1 WILL now tar ou station oa few 
ecto sfccap tate bas 
aretha escale ap 
Sy mal tetas of can 
Sey ectae a s 
Cease et eee oat 
see ae Pen te ae 
Sn Na ae he 
bought for ten or fifteen cents almost 
Set cpa ember mere 
plate ihel Lae sal 
Stet comet eas oe 
iid ee elt cae 
ietng tet JV alia ee poe 
Cotmetee temas 
Perhaps a — os = ‘C-clamps are 
wo wala ic Toate Se pepe St 
ter a we mata an te 
Wea plied oie tte Oe at 
reat teas de Fk cers 
eae fant Waka tea ae 
Seo eit etal WY aorta os 
Patri pe I 
Se aceren hy 


15. Since the thick: 
‘ean of the faceplate or drill able must be sub 
Uacted in every case, this amount, plus small 
allowance for the thinnest work thats bkely to 
turn up, is taken off from the longest sew 
‘Bana three aional pee are roared 
fering, say, by 3 or 1 in. aceonding to 
tit the athe Se iil pT be 
Femoved, and the head of the screw tursed 
‘down almost to the ross ole. With a set of 
lamps so fixed, the greatest free projection of 
the serew ofthe Sin. clamp shown's ht slight. 
At the expenditure of (Continua! u 
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= (Only 150 


~and Easy Payments If Desired 


Here is the greatest Lathe Value ever offered, A Universal 
Tool of highest quality and accuracy—one that will work 
metals of all —cast iron, wrought iron, steel, alumi- 


num, brass, bronze, copper, monometal—also fibre, 
aking. Note the many kinds 


3 ate rubber, and wood in pattern 
| of work it will do. 
| 


36" x2 
‘Screw Cutting, swing over 
bed, 934"; distanceberween 
centers 1652" wideh of bele 
sconedrive,l"ilengthof 
234 ft, Power required, 


‘Complete Book of Instructions hpsshipping wt, 350 ba, 
Sent Free with Each Lathe a 


Ie is as easy to learn how to run a Lathe | 
las to learn to run acar. The operator soon 


‘and becomes proficient, especially if mechanically 


inclined. With each South Bend Lathe, we 
lsend most complete book of instructions 
telling jue how to do all kinds of work on 
ithe Lathe. 


Easy Payments! 

Ac you prefer, you can onder 

gor Soak can poy 
Cop Was for fee Coal 
re Catal 

Sta Bunun Novos whch ee 

Bit spout ths tnuoeal South 

Bend Lathe now priced at 

only $158. South Bend Lathes 

fee’ cag sods ts fnger ses 

irom Ii* Swing to 24¥ ting 


SOUTH BEND LATHE WORKS 


poor ce e 


(Cad by Machinery age Deg tn Pal Cie 


I Offex You $60 aWeek-Steady 


Pocket big daily profs taking orders for NoFrost—the amdtiog 
few preparation that kecps rain, snow, frost, mist and steam 

m9 windabields, show windows, mirrors, ete. Auto owners, bus 

} driver sure Keegr, houserives iy on atts your ow bm Work when 

erie elte pare lei make Sun o's wrk ae 
“ANYONE—ANYWHERE—CAN MAKE BIG MONEY 


Ne capusl or agen nett We fri crerytung Farnner sara one, 
post nis tha Slama" Wrte sui foe ng Sharlg Ofer” AMERICAN PROD: 
UCTS G0. Spas MONMOUTH AVE, CINCINNATI, OBO. 


© This seal om an advertisement in POPULAR SCIENCE BIONTHLY signities the approval ofthe INSTITUTE OF STANDARDS. See page 8. 


80-Page Manual 
Tells How to Build 
4 NEW 
HI-Q RECEIVERS 
AND SAVE MONEY 


RITE TODAY Jor the biggest and 
most complete Construction Manual 
vor” published on the famous Hi-Q 
RECEIVER, the CUSTOM-BUILT cir 
leaigned by the engineers of Amer 


{ein tie ny 
Manual at SAVINGS of $50 to $100 over 
anyironigomade receiver of anything ike 


‘es, ic "ieieiey "tan stry and eee 
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Clamps for Speedy Work 


(Contin from pape I 
‘a dollar and a few odd moments in the 


swhere the ‘rf 
Tanting or uneven, mat B, but han puts 
About fc which make it excellently suited to 
{lfarvund work. It is an ordinary strap with 
i tel ball forced into hole made in one cod. 
‘The universal epacity of this clamp adapts st 
fo bolding rough castings and makes i ide 

tof the exact height af the blocking 
sould be wed with a block having » bole to 
fvea seat forthe ball and prevent the sudden 
Sivfing and dropping af Ue Block, wich i 8 
duisnce in adjesting work on the faceplate. 
"The more elaborate flat ‘em a 
are bet bought reatyamade, especially in the 
intger size, unlem the mechanic has the skill 
tial equipaient rele to forge ther. 


‘We willconclade with alow headroom clamp, 
whieh, though there is no frequent call for ft, 
‘rill be found bansdy at times. A screw with the 
Tread countersunk is used with almost any of 


athough = 
tpbertal nab ex shown will ol tne advantage 


OF making the clamp self-adjusting. Such 
‘lamp, of course, requires. to. be tightened 
[alway from the back or underside of the face: 


Pine of dal table Beat of te practical 
of ‘any projection, whether below or 
‘above, this clamp vill 

‘other ‘clamp. 


‘This is the first of a series of articles 


Stenciling Christmas Cards 

(Canbined fom nese 86 
thik and not too wet. Any stiff bristle brush 
‘may be used to apply them. A regular stencil 
‘brush may be bought for the work, but even a 
flat paint brush works very well if a rubber 
hand is placed about the beatles to keep them 
fram spreading. 

“The position of the brush is shown in an 
iMlustration on page 92." The motion should 
always be up and down in a vertical diretion. 
If the differnt parts uf the stenedl are of the 


Make the 
Harmonica 
YOUR 
“Musical Pal” 


3, HOHNER, 


Tr. 
MGB Toth Be, Dept. $08 M, New York 
‘Plea send free Iastruction Book 


December, 1928 


Making Your Car Better 
(Gonnsd tom ae 82) 


ho nny aan, Tb be fume 
tab sor i Stone ea 
heat ee tra en eg 
ite ne et ec a 
sr te ate Chr 
fect caine arena 
ie heraeen Mae aie 
i ON ter Care 
Ssiet digaaetet race 
bin ome ie eee age 
i detainee 
en SS are eat 
cea ee et ee 
Poor cre 
ca mt cra ra 
Sarpy asa ti 
five miles wide, in peasy places and waist 
foie Sie crits Peter aed 
Septet eetaee aed ee 
me ae eet ae Uma 
eta eet hat 
sig otis tet ee 
anges ty te ee nae ores 
peony de a Ge ae 
Seam mt ie rt 
ssarlrce Goats ie me 
ce tase, Dominate cal 
paler fete Ng 
: 


CH feats are not the result of chanee. 
‘Modern autos have stamina, bred into 

factories where the real bos, whose 
word is respected and feared, is the man at the 
Proving grounds. 

‘At these great outdone laboratorien « pew 
fear model must prove its worth in grueling 
tests, Up and dowa hills it bucks the roughest 
treatment « hardened driver ean give it, Tt is 
raoed at top speed for hours around a concrete 
‘Oval, while checkers measure its performance 
wwith stop, watches and chronometers accurate 
{othe veriest fraction of a wceond, No seasoned 


tate ike be ul andy men howe 
cf oor ving is simplicity. itself 
‘alee SS and halt “er inthe Pod unl 


something gives wy.” 
"That no fe 


sw things do give way is amazing 
en eating os hued 


48.400 times « minute. In the same 
bly brief spit second, a valve 


8 charge of 
‘Anil 


mpor, and shuts again. 


‘the flywheel is the speed king of the ear 
ey put ts ieunerencef pinning 
Gt IT1 miles an hour. 
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REGISTERED TRADE MARK 


EM 


THE CHEMICAL OUTFIT: 


Be a Boy Chemist! 


in Your Own 
‘Cinta 


icone renee 
in oot e 
Soren Wonderful Outfte~ Select Yours Newt 


Secret 


| SPEEDSTER AIRPLANE 


Sport Bodies for Fords bie my gia 


ZACTORY PRICES! iS ee 


SPORT FACTORIES, Aurora, Illinois 


en S58 
‘JUST OUT! SPORS No. 9 COMBINATION PEN and PENCI 
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Until you have heard the 


NEW VICTOREEN 


You cannot realize the 
marvelous developement in Radio 
Reception 


“The new Victoreen is simply wonder- 
ful—that is the only way to describe it, 
1 ba oneal ane ual 

tivity, toondorfulsemaivitys Tes 
wonderfully simple to assemble, wonder~ 
Jilly easy to operate, Anyone who has 
‘the slightest “knack” can assemble in a 
few pleasant hours a set which, from 
‘every standpoint, simply eannot be 
furpased. 

‘This is a seaon of wonderful radio 
programs. With  Vicoreen you ean 
enjoy them from coast to coat. I a 
Victoroen can't “get” sation it can't 
be had. 

Vietoreen R. P. Transformers have 
been greatly improved-—the circuit has 
ben “atl further developed--many 
other radical improvements have been 
tmade which make Vietoreen more than 
ver, the world's standard “Super.” 

Write for the complete Victoreen 
story and the FREE Blue Print giving 
tomstrctional data and fll diretions 
You'l have a set that you can boast 
about, when you have n Vietoreen- 


The Blue Print is FREE 


Victoreen Power Amplifier 
& “B” Supply 
makes any good set better 


$0, gad 450 vs, veo 


eae contly ast be seat 
sonar 


nit Tat of pacts and 


The Geo. W. Walker Company 
Merchandisers of Victoreen 
Radio Products 
2825 Chester Ave Cleveland, Ohio. 


Victoteen = 


Quality Radio Parcs 
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Making Your Car Better 


(Continsed from page 185) 


‘age owner might take 146 years to cover. | 


‘Even when the model is paused, and 
‘on ak, the makers are not sitisicd. Many 
‘car is bought from a dealer ostensibly by a 
private individual, jst az you or T might buy 
Iho and driven hack to the factory or entered 
ing race to me what it can do. 

Stock car races are the final test of the 
factory's efort to build a staunch and power 
full vehicle. Competition is Keen, and the 
merican Automoliie Asociation rihiy 
amuines each competing ear to be sure that 
te cree a Bar ey Ex ts dens window 
When a sedan model ean run all day” and all 
night at sixty-eight miles an our, with only 
(coe minute's average time out every hour for 
Stops that include refueling 
Ginters—as a stock Stute did to win a recent 
Tlianapolis race—then the maker is matisbed 
that be has a car able to stand abuse. 

‘No wonder, then, that the 1029 models you 
sce in Une shorwroomas have the sinews of titan 
Under their glistening paint, and the strength 
cla Hercoler beneath the engine's hows. 
‘That is what Mr. Driver demands today, and 
thanks to sich tests, he fe geting it. 


You Can See Your Home 
Before You Build It 


(Conte from pose 5) 


their roofs are lifted ove may see rooms and 

halls and even furaiture. They are lighted by 

shetricty no that you can Jook through their 

‘windowpanes. You can easily imagine 

= ty, balan 

5 this in far 

ruling over blueprint where 8 
"or “master bedrootn. 


eS feral os Weg in tess 
taving everything before 
beter nn pus 
“inbably ho has but 2 house 
everyone Hy 
Ina forgotten sone comfort anit convenience, 
HE may have thought he tld the architect er 
‘bee the plane Let him me tending walle 
ta partis nad owt al carly eed 
he Knows what be it getting ‘The wile 
as. bow many sspe I willbe frm the 
{itelen to the diaing fom, and whether Ure 
tathroors andthe Kitchen sak” are ight. 
‘There litle danger of soars being Forgotten 
rte windows caitied when all the arrange 
‘ments of the house unbilt are 20 indicated, 


e¥ do not realise that 
changes retire that plans be redrawn, and 
scores of Ineasurements revised. Shifting 
Bins sus 0 betiag je wel wp suey me 
tearing away walls at a heavy cost. 

‘A model fully worked out, however, per 
mits ‘the owner to see just ‘what his new 
hhome willbe, if the scheme indicated is carried 

tion. If be wants changes, they ean 


pene 

It you are thinking of having a home bailt 
fand have your lot, abd are not quite ready’ t 
oahead, you can take many a delightful eseur- 
Sion into the future by trving your hand as an 
‘amateur model mak: 


je materials such a 


Burgess "Super B” Batteries 
have larger cells than standard 
batteries. Extra power and life 
are thus provided. Uniformity 
is insured by scientific precision 
in manufacture. Radio's cost is 
lowered appreciably by the use of 
“Super B” No, 22308, a medium 
size heavy-duty 45-volt battery, 
designed for general, all around 
use... . or “Super BY No, 21308, 
the largest size Burgess heavy- 
duty 45-volt battery, made es 
pecially for heavy-current con- 
suming sets. 


Chrome 


Chrome is a preservative that 
guards power when your Burgess 
Battery is not in use, Burgess en- 
gincers solved the secret of util- 
ining ic in battery construction. 
Iris a patented feature that justi- 
fies the preferenceof thousands for 
Burgess Batteries forall purposes. 


BURGESS BATTERY COMPANY 


General Sales Ofc: CHICAGO 
1 Coma’ Rages Fl cd Wig 


BURGESS “SUPER B” 
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Mechanical Men—Our 
New Slaves 


(Continued from page 29) 


from afar by means of electrical cireuits 
ilar operation. A very faint electrical 
fect an eleetrom 
inoving it armature over a 
the made to release energies 
nal to get into action. Such an impulse may 
he conveyed either by direet wires, as in the 
‘ease of the Ealison “robot plant, or by wire- 
few ‘Thus boats have been steered without a 
pilot, automobiles driven safely "through 
Traffic without a human driver, and even 
jnnes flown without an aviator at the control 


"Fes fats, however, have een mere dem 
onstrattons of power. For general indus 
{Tal application they areas et to expensive 
tod UoP uncertain,” Wires eannot be relied 
tion to work perfectly 

Cont of setting tip and maintaining & 


UT telephone wires go almost everywhere 

‘Ault Flee, Wena sated the 
‘engineering problem of iiluing the vibrations 
st'the human voice transmitted electrically 
vers telephone wire, and exploiting thee 
power at the receiving end to produce oxila 
Tons in an clectrteal stent. 

“And now three of these robots stationed at 
ties rer wich hld the ater opp 
Ot the city of Washington, report to tee 
thiefsin the War Departmen, whenever called 
ttpon to dow, the depth ofthe water ia heir 

“The ae ty the “Great Bras Bri” 
af the Const and Geodetic Survey, and itis 
Sor oo he mo wal ris in eit 
nce, “To, it every. day-men put questions 
tout the futures whieh i anewers sith much 
frecsion that tes of thousands Fisk thee fives 
tnd untold milions of wealth are staked wpoa 
the nevuracy of its forecats. it preiets the 
ties for every port in the world for years 


feet high, 
‘without error labor which otherwise would re- 
Quire fifty to one hundred human computers, 
Working continuously and subject to the in- 
tvitable percentage of human errors. 


FLAGE yoy thinking done hile you mail 
"The Product Integraph of Doctor Bush 
of the Massachusetts Institute of Technology 


Bare ing the starting Ft 
Where wokers inthe Business woe or 


narily are satisied with addition, subtraction, 
‘multiplication, and division of tumbers, the 
fengineer deals with eurves and graphs which 
represent for him the past, present, and future 
the thing im which he deals In cer won 
‘whereas the ordinary ‘calculat 
chines are limited. to ‘ef 


motor, transati 
leetric power 
"And s0 the age of 


(Continued on page 138) 
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PUT THIS SN0°° HOME, 
FREE For10 Days-No Deposit: 


A New and Improved Workshop 


Here is a workshop built to a standard of perfection—accurate in operation— 
most durable in construction —easy to operate. It is absolutely dependable 
‘and will withstand severe constant service. Try it for ten days at our expense 
and you will be convinced of its superiority. 


Suitable for Carpenters, Home 
Workers, Pattern Makers, etc. 


Furniture manufacturers use MAC, THE Poru- 
‘LAR MecnaNic Workshop, for making furniture 
‘models. Manual Art Schools use for instruc 

tion. Home workers use it for pleasure and 
profit, Carpenters use it fr making repair 
‘arts, spindles, chair legs, cabinets, It 
ideal for making all kinds of furniture. 
An Unusual Price For Such 
a Sturdy, Complete Workshop 
most (n'value and 


Seve an scrura “el ie 
lng Ome you use MAC you Will bo eonvinent 


sferiorquailtees Tuat's why we wane ou Uf 


Zo 


TURNS, RIPS, 
‘CROSSCUTS, DRILLS, 
SURFACES, POLISHES, 
GRINDS, CUTS SCROLLS. 


TEHOP 


SNe | Son mahean Ave, Dept 20, 
Ohlnes, 

eae cd tg A shi 

Eeayamne brane | 

EE | 


Send Medel Non a--eT will ty {fo 
{Sapa tT Sota ag eae 
remit In wevordance with your trian. 


MULL 1S COMPLETELY ASSEMBLED, READY 


GIFT CRAFTERS 


hited 
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The 
Best in Controls! 
TONATROL 


Complete Line of Volume Controls 


‘Tonatrol offers you the simple, postive and 
Sa ae h ly aat 

A type especially designed for your clr 
with or without, battery or power awitch a2 
desired, $1.50 to $3.00, 


TRUVOLT 


AIL Wire Resistances 


leetrad epecaliasin ul in of Controls or all Radio 
Parpones Incuding Television, Welte for Pree Circulars 
( ‘and Pull Information. 


Dept. $-12, 175 Varick Street, New York, 


LECTRAD: 


December, 1928 


Mechanical Men—Our 


New Slaves 


Kar Cope in mares fie moter a 
i naesng 7 
teste mor peta tas engl 
eh facil preitin 
‘8 sense, has come true! 


ins de- 
Scribed bere. Dock slaves of man at frst ey 
finally rose in revolt against their masters and 
exterminated humanity, subsequently perish: 
ing: themselves, since they had 0 power of 


? 

in the light of present knowledge, that scems 
sot at al fikely.” A writer of philosophic tales 
ce told of a man who gradually grew crazier 


‘ANY years went by and his hopes re- 
‘mained ized. Every um was 


omplctely cry fet! Maybe it one 
the coral verities that machine thisking 
‘ugh o sal mista, bt oly gone! 


Without ‘the 


TAT, the, does this interesting de 
Sel ee eeca te aka wt Done 


Pp tending ape Po Periyar long ed 
ating be guied oe haart ta 
mite WA wit teers eaten 
TES Sie “heater in eee "and ar 
Ghren bot sare Se thee mang 
‘SFeupe Bat ine eet tea and i 
tiaaay creat te 
deepest n't Kegs ad sce ae 


= 


eat ck be 
declared, never need fear unemployment in a 
Seay tore ore oi babe copes 
ee bees ale meee 
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Risk Death for Invention 
(Continued fom page 61) 


‘ving bell sid i 
he water, and ascended safely along a rope, 
Next off Dahlgren, Var he ‘Gunner’ 
Mate Thomas Haile, hero of the submarine 
‘Sh rescue attempt, repented the test ices 
Feil fom a depth of 100 feet. 
nally Momsen and two other men threw 
cation to the winds and bad themselves low. 
1 diving bell from the salvage vessel 
Falcon 195 feet straight down into the waters 
sapeake Bas, off Solomon's Island, 
fone har ever attempted to emerge from 


of the 
M 
such a depth without heavy metal armor; for 


Atl ir Kei certains” AE the 
6 ope, watchers waited ansiously 
Giicone of te epee ? 


‘THE waters parted, and the head of Lienten- 


Firm nteiaahn 
Pg ore ley wpm 


lad in Momecn's weind masks. They wore 
safe; and though the bodies of all thee were 
lost froes their esden release frown under 
teu presure, none felt serous il feet. 
fw it was certain that the Momsen lung 
‘would be a Mesmver in almost any eebmarine 
Sater Mecaling few mibmarne xa 
ev of the past, 
td pater, the 57 i 


ence ace tw fe Noe 
OIE Naat tated 
iene ean at tae 
Seo Sever he 

Te eat “a 
lope” 
steiner Gee 
Sr Sra cain aay 
Sheri otates sm 
Semon dette ae 
ele nite Sires 
‘most practical rescue implement yet invented. 


the Navy woe preparing 
lar tet ofthe! Tango 


bottom. ‘Then several of them, wearing Mom- 
sen ling, would atempt to escape to the sur 
“Two other methods of submarine escape were 


Novy ‘og bell pictur last toeth is 
Porcian Science Mowrany, i designed to Be 
bolted to a hatch of modern construction on 
the submarine while the crew excape into it 
tnd are hauled to the surface. 


Here again the Momsen Tung would play 
a ital part. Men equipped with the device 
leaving the S-} through its hatches, would 
troop along the sea bottom to the Defender 
and would enter the rescue submarine’s double 

‘lock doors to be borne to the surface 

"That was to be the last act of a stering 
caratna of courage atl sef-sacrifee of Navy 
ten willing to risk even death that their com 
des undetsas might 


‘mouthpiece with a bay of | 
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Short-Waves are IT! 
A Fascinating Field 
For Experimentation 
By the Radio Fan 


: 
i 
| 


ll 
8 
? 
f 
4 


it 
F 
hi 


eS PRECISION 


PRODUCTS 
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Melodies Caught 
in Flight with 


RADIO J TUBE: 


‘As the Yule-logs crackle and 
music fills the air, enjoy the 
Christmas melodies to their ut- 
most by having new Cunning- 
ham Radio Tubes in every socket 
of your Radio. 


These “ambassadors of joy" 
make delightful Christmas gifts. 


E. T. CUNNINGHAM, Inc. 
New York Chicago Sua Francis 


PAVIA ASIII LE 
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Making a Television Disk 


tminate a picture ome and ] 
WWith suck definite specications, it pombe 
tO ealeulate many of the dimensions 


er no epee 
Taree sce i 
wre 


wil eh ick he 
i ‘The holes are drilled in the disk at the inter- 


‘role 
‘8 No, 56 dell. U 
four-hole spiral. Tt is desi : 
oles with dela couple of snes smaller than 
specified, and then 

th get the holes exactly right. 
move all burr 


BEGINNING next month the 


first complete story of 
the two brothers who gave us 
the airplane, written from new 
sources of information. Watch 
f 


0! 
nsion ¢ 
pxte™” Lies Flat 
on the Floor 
Under the Rug/ 


ES 

Put your set and loudspeaker 
anywhere, Place them as far 
apart as you wish, Then con- 
nect them with the wonder- 
fal Belden Extension Floor 
Cord, It lies flat under the 
rug. Out of the way—no 
wiring—no fuss. Get one at 
your dealer, now! 
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as... | 
Grid Leaks 
Voltage Dividers 
Detector Tap Resistors 
Resistance Coupling 
Battery Eliminators 
TELEVISION 


Wherever Non-Inductive 
Non-Capacitative Pure Path 
of Resistance is a Vital 


Factor! whether in factory-made 
or custom-built radio _ receivers, 
whether in battery eliminator  cir- 
cuits, whether in’ power amplifiers 
or in television circuits—DURHAM 
Resistors, Powerohms and Grid Sup- 
pressors are the first choice of men 
who seek first quality results. DUR- 
HAM Powerohms are recommended 
for use in the sensitive resistance- 
coupled amplifiers in the photo-clec- 
tric cell circuit of Television appara- 
Sun, They are specified in the popular 
Cooley Rayo-Photo Equipment. 
gow bye 8, Government and 
ienced organizations as 
mosal ectie, Western Hlectte 
Ge, Stewart-Warner, 
Laboratories, and practically every 
important radio service station and 
experimental laboratory in the coun- 
try. Made in all ranges for every 
tical equipment. Follow the 
id of the leaders in radio and tie- 
up to DURHAMS—radio's leading 
resistance units. 


Resistors & Powerohms 
INTERNATIONAL RESISTANCE CO. 
2006 Chestnut Street, Philadelphia, Pa. 
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Can Your Car Stand 
the Cold? 


(Continued fram page 76) 
the bottles had spring a leak. You should 


hhave seen his after he'd ordered me 
fo Sap tad if out where the smal came 


That" commented Gus as the laughter 
sb hat eater ih 
SleshoL "Tes a perfectly god anbifrece only 
it won't stay pul What you need i something 
tat nonrtavcand et pont al 
says Cleat and ethylene alge are 

ub two that il do the tke “There rally 
I Sy canis beteees, thes They 

Cont alt more than also, but you more tan 
tasks up tne dllcrenc hy wing the sine me 
tion winter ater mnter if you dont lose fom 


quired. 
rust be used in winter.” 


Thave been anformed that special oil 


“That's true enough if you let, the motor 
‘run eold all the time,” Gus replied, “bat if you 
at simumer temaperature there's 
‘on shouldn't use the sane 
the year round. “Of cours, if 
‘car in an unbeated ‘you 
Fi up before you drive it out. 
‘And run it slow while i's getting warm. 
‘2 coli motor is the worst thing you ean do. 


MIE transmission and rear end,” Gus con- 

tinged, “ought to be filled with a lighter 

(grease or oil in winter than in summer. ‘That's 

particularly important if grease is used, because 

pease may gets hard at the pare 

pak eroves in aa besides, you have a 
‘of trouble shift 


Ti set your 

through the battery 

just before you 

Around will mix it with the solution before it 

chance to freee.” 

"exclaimed ‘Timothy. “1 
‘be 20 simple. Just a few 

enjoy my car in 


Seem te on ar 
ee 
ceerars 
asteaeeriaecs 
atte ta ete 
crmnesratos 


* ABE any of these car haters saistctory? 
“Timothy inquired. “If they are, I could 
igtlens without bevy overt 


Most ofthe good makes are alright 
are installed. carefully,” Gus replied. 

"t go sailing off without an overcoat. A 
friend ‘of mine did that once in the middie of 
winter with the temperature down below 
freezing.” About four miles from nowhere, the 
‘motor quit the job and the poor boob had to 
hoof it'in that weather without any overcon 
or gloves. He mighty near got pncumoni 


Speedy Travel by Air Express 


AN example of the speed and convenience 
ACM sora ten eel ae pene 
of the Western Air Express regularly ‘whisk 
ppasengers between San Francisco and Los 
Kngelesin three hours time, either way. ‘Train 
‘ime for the same trip is thirteen hours. 
Luncheon is served in the air to passengers; 
and, at the terminals, buses meet all planes. 
Service is twice daily. 


PAMTHED) 


KIN LAMP 


‘VISION is now an accom 
ed fact. 
Fxperimenters will welcome the 
Raytheon Kino-Lamp, the first 
television tube develope com- 
‘mercially to work with any system, 
Uniform glow over the entire 
plate, without the use of mirrors 
br ground. glass, gives it perfect 
reproduction 4 
Kino-Lamp is the latest achiev 
ment of the Raytheon Labo 
tories which have made so many 
Original contributions to. radio 
Science. L’st Price $7.50. 
Writ for information 
RAYTHEON MTG. COMPANY 
‘Cambridge, Mass 


Raytheon 
Gear ° 


Agile ig both herd acne 
3 
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Rates 40 Cents 2 Word. A 10% disc-unt is 
allowed on all contract for six consecutive 
Sons ‘tended forthe 


mae | Bertin ta 


hip Slo Pare 


ie at Ms NE ‘a 
i As 
pie rca Sake | ons 
poe |e 


sonar a 


Sa 
"aa 
i 
rh Ch 


For Inventors 


ator 


Shaae 


Poe 


= a EAT ES 
ke eee | serie 


Cartoonists 


en Se 


i 


ESE Sees 


7h 
Sivcmn nee Sete 


ie Dest 0 Sprineteld: Soe 


rue 


Temas oe 


a 


eal ire 


Training 
PREPARING 
Dating jo 
x substantial 


A Drafting Job 
paying 50% more than you earn 
today—without risk! 
at cont you ean aford, on terms of only 
cg i yOu ace oe etn ne 
1, A llio-dollar insiation guarantees 
Petite’ taining, then. the employment 
Inde ont bach pay. 
reerent bri 
"o rea 8 
speciale, ro change toa line where youcan 
icadmore rapily: Read ie and invesegateed 


‘The American School 
Carrel 31 years a a EDUCATIONAL 
‘ction and like te be reene achat 
CGlleges,condoced NOT FOR PROMI: We 
Ser eaplete, thorough opsodae ae 
Alo, bul by 200 eling Educators Ey 
fee and Bret 
tren A wigs i 
snc bale 
to on wee 
Se of oat 
fete as Lid dow 
ny eaplovers theme 
selves, jo timpled for 
feel Underttadisg Oy 
Sen'ith only conned 
Sioclng 
‘dete tine 
howe sady fl age 
> bani Seba 


wl 


Ot mercangaioor 


Dept D975 Drexel Avr. & 58th St Chicag, I, 


MONEY MAKING OPPORTUNITIES SECTION 


143 


Employment 
FINDING 
beter 


to Dratti 


Men who can read blue-prints and draw plans are “‘sitting pretty’ 
See ee eee ee ei gerier ain erro at 
{ndeseril activides szarf on the Drafting table! Intensive prodsction, record-break 
ee eer cperneal fe oer bes 
raat hy gta pe 


$50 to $125 a week paid to Expert Draftsmen 


‘Get this poinr—that Drafting isn't just one line of work—ie reaches oot 
into the Electrical, Manufacturing, Buildiog Construction, Automotive 
and Scructural iodoseries. That is why you'll fod well-paid Drafting 
positions advertised in all industrial ‘of the U.S, 70,000 vacancies 
iol hs, And that is why Ladvise men to go iot0 
spped by lack of high-school or college 


‘The Entering Wedge to Success 
in all Building and Manufacturing Lines 


ce cb CICELY Jaed at hon, ie re 
tags danger aura Bf or 
Sag ob yo ae ety br Aad Eine ae wo 
rary hte fy stanrmeat Forte Defeat a one 
8 Sh mrt et ed B00 MN bed keer or proce we Spins 


F Drafting Lessons 
lctnally FREE! 


to prove you can learn at 
in your spare time! 
never have & more seri 
‘ous penonal problem than deck 
ing Your fate wae 
seraly re you t0 LOOK IN 
Dafeog. See how you like i se if you leara a8 
readily as mose men do, pet the facts about the op 
Fortunes, the salaries pad, the jobs open, the 
Ehances for promotion 
‘This is why, on receipe 
of your namie, we wil 
geal you the fi ire 
jason! of our Drafting 
fourse without cost Of 
Sbigaeon 


a] ©. C MILLER, Director Exteasi 
“THE AMERICAN SCHOOL,” 
at rors 
Pen an cle 
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Help Wanted Instruction Patent Attorneys Salesmen and Agents Wanted 
LEE Seeley Ne | LESTSTD Gece Ge bgiene | TACERS nw laren! epee maim aay 


eee ue he ee pai pel Since aa eae oar le 
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Sed eee See tore apf tact attr pice pee ae 


Ue Sera wha Earesi 


isa har 3, 


seine Sasi 


see eS ee 


Lathes 


‘con pulls “dna Ag: Une Driers ho Pt 


gaa 


Fe aie at attra 


Si Graal | ae eae cee 


‘Bab Ai ne acs 


Music and Musical Instruments asin ogee =! 
| Ean tp be? iene Ma Printing Outfits and Supplies Eee, pen eeree we 
i tor Gn oe eae Gees | aero 
ea Ul Pa aa 


meet, 


SSE Ee 


3 as Seis ee 


December, 1928 MONEY MAKING OPPORTUNITIES SECTION 145 


ve 
iva 


I Thought Success Was For Others 


Believe It Or Not, Just Twelve Months Ago 
I Was Next Thing To “Down-and-Out” 


ODAY T'm sole owner of the fastest- 
‘growing Radio store in town... And 
‘on good terms with my banker, too—not 
like the old days only a year ago, when often 
T didn't have one dollar to Knock against 
‘another in my pocket. My wife and I live in 
the snuggest little home you ever saw, right 
in one of the best neighborhoods. And to 
think that a year ago T used to dodge the 
Iundlady when she came to collect the rent for 
the little bedroom I called “home!” 
tall seems like a dream now, as T look back 
‘over the past twelve short months, and think 
how discouraged T was then, at the “end of 
blind alley.” T thought I never had had a good 
chance in my life, and T thought I never would 
hhaveone. But it was waking up that T needed, 
tand here's the story of how I got 


WAS a clerk working at the usual mis. 

‘erable salary such jobs pay. Somehow 
T'd never found any way to get into a line 
where F could make good money. 

Other fellows seemed to find opportunities. 
But—much as T wanted the good things that 
‘0 with success and a decent income—all the 
really well-paid vacancies T ever heard of 
‘seemed to be out of my line, to eall for some 
kkind of knowledge I didn't have. 

‘And I wanted to get married. A fine situa- 

‘wasn't it? Mary woukd have agreed to 
try it—but it wouldn't have been fair to her. 

“Mary had told me, “You can’t get ahead 
‘where you are, Why don’t you get into anoth- 
cr line of work, somewhere that you can ad- 


2” T replied, “but shat 
line? T've always got ty’ eyes open for a bet- 
ter job, but I never seem to hear of a really 
good job that I can handle, “Mary dida't 
teem to be satisfed with the answer but I 
didn’t know what ese to tell her. 

Tt was on the way home that night that 
stopped of in the neighborhood drug sore, where 
overheard a srap of conversation bout mye! 
«8 few burning words that were the cause of the 
turning point in my Uifet 

With a hot flush of shame T turned and left 
the store, and walked rapidly home. So that 
was what my neighbors—the people who knew 
‘me best—really thought of me! 
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a 
sion of sectrtety night in New York City 
fher ear of the nie world~the ety 


Be an Electrical Expert 
Gruuates of the NEW YORK ELEC: 


‘are thousands of oppor- 
(Galois for efieient, dependable men to 
become electrical contractors. Whea you 
fre. your ‘own boss. the money you ean 
ake is'limited only by your own enerKy 
and ability 


Personal Instruction 
NEW YORK ELECTRICAL 


lctrcal eq 
fupervision. of 


a aman at 


eo 


‘The NEW YORK ELECTRICAL SCHOOL 


40 W. 17th Street, New York 


Practical educators. for 
Practical educa ea 


Bight valuable. ‘ap to- 


date Guides oe 
= = 
‘allits branches, a x d 


the theory and practl 
Sfimegern Hogioceting a 


gee Oa tine NAGLE. Hel 


ae + -| 
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AUDEIS ENGINEERS: 
GUIDES 


igineers, Firemen, 


engineer students, 


December, 1928, 


Federal 
Students 


Are Making BIG MONEY 


Hundreds of Federal Students, from all 
hhave become successful com 
nd are making more money 
than they ever made before. Just read what 
they said: 
Lloyd Shirley Says: 
"feat ne though my old days of drudgery were 
a bad drean Now Un earning $5200 8 Year 
‘an artist: ‘The practical, thorough, short 
ve T took with the Federal Schools roade 
‘my muceens poss 


walks 
‘mercial artists, 


“$400 Last Month”* 
“Lam Ast Director with a mlary and commis- 
sion witch has mde it pom 
fore that at anytime Ea iy, 
fae month ran over $400, aad 
rontha it has averaged $300. I know thi all 
fame about from. the instructions T received 
from the Federal Schoola.” "Mr. W. A. Sowell 
‘Two-Year Contract, $80 a Week 
jaht like to know T am leaving this 
ake UD a new job as Art Director, for 
sitet tote Peer Schoals 
merright” J. i, MeKinney. 
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Don’t Daydream ...... Act! 


F YOU like to draw, but cannot afford to 
sive up your present position to attend art school, 
this advertisement shows you an easy, pleasant 

way to develop your talent at home in, spare time 
and beoome a successful commercial artist, earning 
big money, as hundreds of others have already done. 
How often have you, wanted to got away frm the grind and 
Ny © dru to be Chis techie suse uns comnort- 
facome an a commercial artist? Hee is the hig oppor- 
tunity you have been waiting for— 


Learn Commercial Art at Home 


‘The Federal School has made available a complete course in 
commercial designing, that will ou) earn 


‘Ricceaaful 


Trained Artists Highly Paid 
‘Many Pedoral studenta are makin $2000, $3000, $4000, 85000 and 
£000 a ‘year—some even more. ‘Frequently students earn more 
fhian enorgh to pay for their Federal Cour even bo 
fore they have hinted, ‘Te Seld of commercial art 
{e"practicaly”uoiimted.” Hundreds of advertisers 


Y amngle picturel 


SEND FOR THIS FREE BOOK 


Send coupon for our book, “YOUR FUTURE,” describ 
ing this fascinating home-study course. We will also, 
send you free art ability questionnaire which tests, 5" 


yournatural sense of design, proportion, color, 


fon—Tust mail the 


THE SCHOOL 


FAMOUS 


FOR SUCCESSFUL STUDENTS 
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us 


The Letter That Saved 
Bob Johnson’s Job 


—and paved th 
for a better one!” 


‘rembing, fr gt of men were 
“ot'moce ere having. thee bay 


ct a 


Mast Bue i be yr 


‘a 
Sep towards steve. "Do tt now? 


THTERNATIONAL,GORREATORDENEE sowoots 


a 


ice inl Binoue 


tee 
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Here Are Correct Answers 
To Questions on Page 66 


When Greenland sas discovered by Norse 
men, it was summmer. In the simmer the south- 
‘western coast which they frst saw is free of ice 
land covered with Arctic vegetation. ‘The ice- 
‘Greenland is not 

and 


swamp lands the tusks and other bones of 
ist epants that once reamed up atl down 
is valley. 


3. The kingdom of Wabshis, in the eastern 
of Arabia. "The Wahsbis constitute one 

ef the numeroge acts of Mohammedan, one 

{whom principles i prohibition ofall forms 

Of Aeabol'and taboo! 

‘“ 


Take Barlee. All 
the region are salty 
Vhen valuable miner 
‘discovered in. that 
Tine was built to being 


well as Tight, many of the frst railway 
bridges in Japan were built by tshing bamlsoo 


‘The plant was introduced 
Spanish conquerors nearly $00 years ago. It 
stitutes ote of the important exports from 


7. Ite capital was at the modern town of 
Cuzco in what is now southern Peru. Frosn 
here south to Lake ‘Fitionca the traveler 
may see the ruins of many ancient buildings, 
roads, and other works, testifying to. the 
‘xreatness of the ancient Inea state. 


‘% This name has been given to the island of 
St Thomas in the former Danish West Indies. 
While St. Thomas is of value as a point of 
defense of the Panama Canal, it scarcely can 
bbe said to command the approaches to this 
canal as efficiently as the great British fortress 
Sf Gibraltar commands ‘the mouth of the 
‘Mediterrasiean’ Sea. 


to Europe by the 


9 This name is given by geographers to the 
vast ered plains of southera Russi, 
plains not unlike the prairies that once covered 
the central part of the United States, 


In the towns of southern Arizona, notably 
in the ety of Tocson, there isso mich, hot 
sunlight that many residents procure house 

ht water by placing irom tanks on the rools 


Young men 
needed 1, 


Davey Tree Expert Co. 


Interesting, viggrous outdoor work {am 
emantsin ere erie wits Siaorent 


Ser 


vied 


i 


ca 


rine 


the vanished race of the dliffdwellers lived in 
southwestern North America, this village was 
‘an important city. 


12, Leadville, in central Colorado, southwest 
of Denver. ‘The town nestles in a mountain 
Salley. more than 10,000 fect above the sea. 
‘The air at Leadville is so thin that persons 
unaccustomed to high altitudes find ‘serious 
dificult in breathing. 
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Teach You 


ELECTRICITY 
for a Bigger Paying Job 


ERE sane amasingly foemely jersce ia 
Most ony ot coon ee ge Fay Be wacoaa dod others, 
eee ceenakigeyontee: Whata Practicing Engineer 
job and more money or you need not pay cent! Says: 
Muah efulYorghern cence Teresneneed, Hew't'whe a pool secclal euler 
Te en ee pli the face about clcwiiy. Te poss 
Seka eg Ey 


ore cde Wem oes webip Ey mach et pe gn ewe ml 

Jeineepethedefteachingwhichmakesrer™ Spgs Lon with be bai adn 

thing beat lecricy ay to understand.” yo Fema cs eal es 
Learn at Home, Easily, Quickly, _ formerly associated ‘Steinmetz. 


Thoroughly Employers Want Film-Way 
We furnish you wih dhe projec, so simple ay. ‘Trained Men 
fate it, and thourands of feet of Sl. Our employment service helps you locate «bi 
pes Of electrical machinery in opera- pay job in the branch of clecerinty which interests. 


diagrams which makethe acts about Tou most: Aviation. Elecmiciy, Radio, Switche 
plain, easy to grasp and as enjoyableas bosed Work, Sub-Seation and Power Plant Oper 
king ata moviein your favoricethest®. aon, Auromorive Eiecticy, Wining, Contact 
ded in this live, ‘Merchandising, etc. Hece is 
a fecer written by tn employer: 
you 


Mill gladly co-operate with you, not 
conly in employing any of yout sadeass when 
‘Wacancies occur in out organizations, but also 
by recommending that our employees take 
‘ation, University of North your course.” 

Dakota; W. IN. Litlewood, ELECTRIC MATERIAL CO,, South Bend, Id 


FREE 2istictiyonnsertyintecesy! 


1 700 ac now, by malig the coupon we wil 1nd you absolutely 
‘out lioness Inaoas Snowing oe wt aoe al et 
Frogs tebe he fac tbowe cee 
Bssenber he wenderfl opportune fo 
iver comple dean of hs fcienng 

Seer py ces, Sending coupe, 


‘You Use This Real 
DeVry Projector 
‘Anyone can operate this standard school 
‘model DeVry projector (value $75) which 


is furnished every student for use during Profesnenalintee 
‘course at no extra cost. Usesordinary Psaussshorn- with drawing bow 
light connection, farmlightingequip- sieves sino tmes Conon” 
bellane, lickerlese motion erdiseometacsoane 
‘pictures ia yourhome. duiisy” 


acide La 


TAKE THE FILM WAY TO Bigger Pay 


Pie a et 


This Home Study Method 


tthe i 
‘work Real 


[AMERICAN SCHOOL OF AVIATION 


2 Miehtean ie, Dane, Chien 


Windmill Plane Makes Good 


(Continued from pe 15) 


more pilots than any other fault in aviation, 
‘and those who have flown the autogiro say ii 
Will not stall.” Prom the point of view of the 


Private plane owner, whose numbers have 


ma thoes ting Ss te cere 
mist pit in large number On the largest 
cid only afew planes may" land or tie itul- 


ost any lawn 
8 the young i= 
Yentor, as soon as be has perfected a sell 
Marting device. This he plans as his next step 
the development of the machine. But even 
Without the mif-starter, the autogiro Wi 
‘ff from a field too small to accommodate any 
‘ther type of plane. In landing om ship decks 


entor predicts, will become more wseful 
fleets, for they will be abe to proceed with t 
remainder of the vesels rgandleas of diteetion, 


man BS | Fron night aut fog landings the designer de~ 
clares the present dangers will have bees 
‘overcome, as it will always be posible to stop 

descend vertically ant 


Tine Ave boay 
og Siieey Lyn 
mar, ana ite cruising 
imum speed under 
Dover i twenty-five miles am har, and ts 
fininumgis twenty-five 

Tour, It is said to'be able to climb 300 fect 


Is Pala Som pet 
ereng i Rac tr, 8 Tapert fee 
Fee me tc Maka 
saree been ela dae 
a, Cone, Sec of pomecti 
Comaerics Regaet st ae eves 
Peat ne ine ecpaae teere 
Cee Se 
eters fe ket cece te 
Bot XL 
= 
ia ass sia aianghns DL 


afterwarls was 


{ete by the Aero Cl 
“This,” said the French press, “was a con- 
vincing demonstration 


THE French, having sven the convincing 

demonstrations in aeronatitica a 
Santor Dumont, of Brit, of Ong, of 
Costes, Lindbergh, Byrd, and others whose 
‘names compose a brillant legion, should kno 
fone when they see it. 


scent from a height of 600 feet. Hi 
Eocene to within fo fet of the re 
the custome building, retarding his speed and 
hanging eerily above the heads of the spec 


| 


take | 
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Wonders from Sulphur 


(Cantina fom pope 26) 


hardwoods, may play a big 

solution of the problem of timber 
"Tool handles; made of cheap wood, may be 

sgiven their quota of sulphur and be made! 


equal in the 


oe cy 


are being 


sulphur is resistant to acid, itis 
1 treat the wood that goes into 


treated’ blocks are ‘expected to solve. the 
robles. — 

Tneently pineapple growers in Hawaii wrote 
to Kobbe for help. The wooden boxes ix which 
the fruit was collected rotted quickly when le 
inthe fies during harvest. Could he suggest 
finything to make them more resistant to the 
weather? ‘He could, ‘The solution lay in sul 
hur treating 


“Another iter came from salt mine 
Poland. ‘The tanker of the mie began 
aloe, 
place. What could 
tras to impregnate the wood wit sulphur 
rom the ol feds ofthe Southwest, another 
interesting request cme to Kobbe recat, An 
{il well “ahaoter’ wanted sl 
funds to contain the nitrgiveerin which, 
fowered into the well-toley and be wanted it 
"Sedna eted ch 
tinue promises as much as 
ang ther phase of the work Kobbe is doing. 
Gndinaty paper, after a teatment, 
strong as, wood, reaatat, to Ube 
treater, to water, and to most acids IE is 
{apectel to Sd practical we ina wide variety 
srPeveryday,rceaite, acting fem such 
fy chu sent, outdoor billboards, automobile 


thor pecs ahd runing board table, tps 
Piping. 


(eopecally where ncids ‘are 
waterproof paper cans, and 


RRNCENTEY paves tube with yall only 
three sixteent of an inch thick was ine 
preguated with wulphur. Before the tratinent, 
ove onan Airman 
I opported ota man! 

plein nye, ae or 
a wide range of pomibiliies Storage battery 
Tones, tale seats, and omerpots are among 
tiered ith ay ove 
retried that wentherprot beeives of paper 
Inch will be the next sep! 

‘One ofthe products of sulphurtreated paper 
wi has teresting poosiitis i a cap de- 
evel to it over the tope of telegraph poles to 
Ec water from entering the wood and hastea- 


ing den 
fat how impervious to water would such a 
cap be? ‘The anewer found ina four year-old 
Surmball Ta 1085, Kobbe dropped a snowball 
into molten brimstone. Tt came out with a 
spar el and Te soon, ied 
the 


could hear swishis 


‘through the thin sulphur shell: 
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E50 $0.8 weck, ube in 


S05 . 
ned Mart ts the Big Pay Man 


A definite program for getting ahead financially will be found on 
page four of this issue 


Travel on “UNCLE SAM’S” Payroll 


NN RAILWAY $158 to $225 Month 
‘ouroN 


BEFORE YOU Lose rr 


FRANKLI ar 
ine INSTITUTE, Rept. 3274 


a sca: Rush 10 me without share, (1) 

oo acting psidoness ae Poca 
‘sed Cty Sal Carrer ch tall me bow te got 
3 Government jobs (3) send te let of Boake 

fu now staal, with aample caching 


‘MEN-BOYS; 18 UP 
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Would you give 
the price of a 
shave to earn 


THOUSANDS 
IN RADIO? 


Mail coupon below for 
details of amazing home 
study radio course. 


‘spparasus 
‘been offered fa radio training by any 
‘orraniztion. 


‘ate of progress islimited only by Your 
‘Own abiliey. 


Mail coupon now 


RADIO INSTITUTE 
OF AMERICA 


Dept.J-12 326 Broadway 
‘New York Gi 

Please send me your new booklet wich 

{all information about your Home 

Study Course of Radio Interaction. 


So They Wrote to Edison— 


Japanese gentlemen sent a letter of six 
‘edifying Of the great happiness Unt Use tne 
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Site pig ieneeneelS ie 
Soe nt icerieg oe 
i whch cane isi seut to the eel de 
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on ofa Tventor 


ANOTHER iavestr, Ao: 
research # montito banshee (ie sample 
Sellad strongly citronella), and was ure 
thaeit ten 
the math ould seas: ad 
Seator wou immedi “Ameren 
is’ the deal 
wat iret othe 
pesene im 
Sentine = 
infor al the ‘he Unte tates 
toi ia the Us 
Stone pra ing” A ise od 
ie teresting A let cx fom apf 
Soal man a western tate, In the 
trae sad he bad an bea for an Tavention 
‘Thich would provide'a sure and. cootinaous 
Thome’ af milions of dllars He would be 
to sen particles and Edo could put 
{tine pnt nd allow the wie moe of 
Seite tt an ete oe 
Ser other'matters than is ‘sling 
to le excued. By tetra soothe 
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Hi 
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IWant toSend Youa 
Santa Fe Species 
ly, 


Watch 
for You ¥ 


toseeand “a0 


examine v, 


Why Not Own 
Santa Fe Special Watch? 


Svea 


pees 
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So They Wrote to Edison— 


Trullancously. Not a word of suggestion or 
plan for accomplishing the result, but just the 
{rule notion, in return for which be was willing 
to abare the milions. 

‘A letter was quickly despatched to the pro- 
featoal gatoten (yen by the ee 
inf that he was only & quarter of 
4 the times with his idea; that 


; 3 of passing tne 
tion. “One day (eome month after Un 
teen exhibited publicly) there was received a 
typed communication writen on the lettered 
a famous cub, Tt had evidently been dic 
{ated by a person of more than average educa 
tiba. Temkin eflect, “How wonderful iti, 
Mr, Edison that in three months you have suc 
ceeded in putting into practice my 
that you combine the phonograph ad the mo- 
tion picture, and have ven is talking pice 
threat” ‘Tis petleman was also informed that 
the Hea wat‘born. and” worked pon, many 
Sean or it had were thie 
in thete day of newspapers enagasines, 
Hs telephone, radar und automobile will 
shoe to the renier” credulity to learn 
that Edison’s mail brings fn cceasonaly letters 
which mopgeet in all sincerity the Ben of 
Tenting en! making talking ph ‘dolls 
$l nop aia to Sanoce the bx, 
‘Them derier rere among the caries sages 
on the advent of the phonograph ity years 
and were put on the market few Years 
ecard but did not meet with micas 


UAGATS, el tar th ct oe 
oe a Say ole 
anetne acre eeetree 
Peeples ete Somey ip 
Poppe ogg oh ag 
LSS ine ee ce 
eee eee rea 
coy hey pop leery ad 
pee py Os 
tiously reported in his paper (as an obvious 
Serie ars aor 
a 
eects 
penitent 
re tas hd 
Sr en ee eee 
oh te a men aes Be 
Tee Seah coer eee 
just past lA was ae show ‘it in oll 
fas roe Geek ee ee 
SE ee ag ag 
sete gevrae tes cks ee, 
ee See neers 
Sarees ue onl re ee 
saeet ed riory monet 
Sere 
Recbblrgenp meted 
Se ateeeet ares ees 
Repay inetd 
pop peepee ee 
i ie pee es a a 
Seg aa serou oes tee 
are placed letters, papers, ete., for his signature. 
eae arene 
gd Ehati none toe nt ccice 
pid alert 
oe Tee ee aes 
ee ee eee 
Bg he ect ie Spee er 
poh ph eres le & 
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Here’s a wonderful way to get it 
Our beautifully illustrated book tellshow. It tells all 
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Will the Insects Starve 
Us to Death? 


marveled when they found that in every case 
the insect had laid its eggs unerringly on the 
hidden borers, where the hhateh, 
‘enter the caterpillars, and cause their dea 
How these fies are able to find where the bor- 
‘are hidden within the stalks is one of the 


eocouraged by the history of the “dy bog 
ago, when the Buted scale 8p- 


‘packed in ite tin boxes tiny black beetles with 
‘ed spots, commonly known as “ladybugs” 


Practically dimppeared from 
at 0 far, 
vuccess has ot been 


I 


Learn in Los Angeles 
Be an Electrical Specialist. Unusual 


Sports a thi fascinating work, 
roughly” practical ‘course 
a nde 
‘ecutive positions’ Learn at National— 
‘world-famous school in ‘os Angeles, 
Talimited, chances for sdvancemeet in 
California, “32 instructors Unerelied 
‘cquipment, 24h eascenful year, 17,000 
‘Shuve graduates. Tighost cype training 
“practical “intenaive—ondmieed for 
aquck results, Endorsed fully by clec- 
heal industry and vocational usher: 
ites, ‘Nominal ‘entrance requirements 
Free Employment Service during and 
iter graduation, ‘California now spend- 
00,000,000 in eectrcal develop 
Large, strated slectrical tei 
ing Catalog explains everything. Don't 
ss getting Your co 


BOOK 


Send name and’ ad 
‘on coupon NOW. 


DEVELOP POWER 


REE 352 Pcs 


Book on Law Free 


See Chicas 


Os = 


pect RR Banas 


A definite program for getting ahead 
financially will be found ‘on page four 
‘of this issue. 
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Will the Insects Starve 
Us to Death? 
(Continued fom poe 164) 


against mos of tsellow fighters against man’s 
Sominion, When a tee. war sprayed with 
son, the beetle flew away to another tree 
Fe'refused to touch poisoned leaves until te 
inweticide Ind Tot’ its power or rain had 
washed it away. ‘The orchardiste were in dex 
pair until they learned that what catnip is to 
Eats, the oll of geranium and sassafras is to 
these beetles. When a tre was prayed witht, 
the odor brought the beetles. from miles 
‘round an ara of geen whish Als 
Contact, dispatched them all 
Tn spraying another sort of insecticide over 
the cotton fields of th 
happened which still 
raged from the nose of a hose, the 
des refused to spread evenly over the pl 
bt when the dat 
peller of an alrpl 
tthove the: grou 
iseary has been 
tricity is the ease 
te particles of poison 
Urough he, noes ofthe wpray gun were 
fren by frit an eet charg, "an 
these’ charges, eing. mised, altmcted ea 
ithe result thatthe particles formed 
aps of ten of a hundred. F 
own dt coring othe thers wih 
such cliarges ani so prea evenly 
From different points along the battle line 
‘omen news of fnventions and discoveries Uhat 
ip in the fight. One such aid apis out 
retreats of insect enemies with A 


na cated by eres, 
fifteen eet 


Powder burns slowly in the fire bo 
machine mover down the rows, heavy smoke 
own into « moving tent at the rear. Th 
tent keeps weevils from escaping before they 
fare overcome uid at the same time protects 
the driver and horses from the 


sd by a new product of a 
any, Water, at 
i 


fruit and in twenty minutes the danger of 
Hidden insects ruining the shipment is over. 
‘Near Chieago, a motorevele earrying thir 
two gallons of heavy oll ina 
carrier patrols a district of seventy-ste square 
tniles during summer months, fighting mascu 
ths at their breeding places. Another weapon, 
fully in. the forests of central 
i ‘moth, may be tried 


Tently into boxes by blowers 
But in spite of the many mi 


seience for ma to win. 


A Great Story You'll Enjoy 
‘OU'LL be thrilled and entertained 


by John’. McMahon's reat story 
of the Wright brothers, beginning nest 


ture of the struggles and triumphs of 
the two young inventors as they tried 
their wins 


bag aa 
Practical Personal 


eae COYN E ea eCHOOL 
Wo. 


1 500s. pata Mie 


hioage, ttt 


“A definite program for getting ahead 
financially will be found on page four 
of this issue, 


ELECTRICiTY= 
LEARN IN 90 DAYS |... 


ON ACTUAL MACHINERY — NO BOOKS | World Blut 
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see Bere 
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and a bigger Fucure for 
at's more, it doesn’t eall f 7 
a big outlay. of cath to get started NOW. 
Alceady ‘hundreds of levelsheaded men have 
taken Hinton Training, gotten the knowledge 
that employers are eager to pay for, and today 
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America’s fastest-growing Industry! 


Get Hinton’s FREE Book 
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Romance Rides in the Air 


J TOOK of about 12:10 at Ganden City: py 
rene hitting the back of saggested 
rough 1 crosed ware at 
‘Trenton and what had been bad beeame worse. 


iret parts aia 
Tine of autoctliis that seemed tsa 


4 ‘nisl 
tough bt that bad of Sowers ad ie pipe 
Eats ar water rm a it nd 
ane oe wie h wes ely nag 
Taw elds, and after a time mat down 


drowned, too, if it hada’t been for the fan on 


the froat of my ship. My observation on that 
{rip was that the D-H has too many wires for 
‘an airplane and not enough for a fish net!” 


‘THERE inan cere drm quality in this 
nadernet beld_the 
reauaring voce ofthe forme; the dry cothes 
{tod hot food that me i doe time, and Ue 
taal that was, ofcourse, delivered. 

Bult of whaiever ghasly nightmare he went 
through on his way to Rome, Hill never saw 


the end. ‘That time there was no awakening 
‘The unexpected on that trip was on the sie of 
ieenacitiewtee 
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plane was the mutilated body of the reserve, 
‘Luck, fate eal it what you wil, but always 


the unexpected! 

for breakfast? Do you 

inthe cold, gray dawn? 

ad neither did Harry G. 

Smith, flying between Cleveland. and New 

York for the National Air Transport. Yet he 

had to; and because of an experience le had in 

being forced down in the Alleghenies, he is 

Known to is friends as “Turnips” to this day’ 

ed up just as he reached 

the mountains, so that he couldn't get altitude 
to limb over the: 

“Thal enough power to heep flying by gradu- 
ally losing a little altitude,” he asd. Tine 
‘wind was so strong that I could not turn against 
it back to the last emergency’ bi 
mountains were 5 
ime that I couldn't get over to the next field, 50 


fall Teould do was to turnoff the course 
to find « clear spot, ‘This I did. 
nd by using a parachute flare I landed the 


ship without any damage. 


T WAS very coll 
“That's ting 


bout ten below sero, 
was blowing. 


tention, ‘The wind, however, was so strong 
that the fie woul go outa mon as Ue gue 
ine burned. 

here was no way out for Sith but to wall, 
ld by’ the stars und his co 


Nn on 
the pute he fount ttre foaeatraip’ He 
Cede ont, boiled yaad had turnip for 
tieabast 

And the wort of i i 
Smith whee got ck civ 
T never id Uke Erni, at anytime 

eshaps the clale song al yates concern 
ing the unexpected ictheair tthe laconic 
ror fanaa pt Dean Sy now 8 
toamber of By 

Dead ntleed~Ayinglow-—oely place val 
tis pa oom kiied Sew weed ple 
fared tne Sth 

Tat the cow that diel at tine, anal hak 
Sal yur ved: Bet we all kegels ck 
tary, tao many, do not share Sits good 
forte Inte Years of ar al servic, hry 
tre plots let cr liven ‘They weet up into 
the dows aquest of high adventure "They 
fabled and ast 


“TATTISTICS prepared hy postal authorities 

may prove that the percentage of fom of 
Tite istow when the numberof men in the sery= 
ice, the period of tine, and the hasaris are 
Conisideral, But mothers and wives and chi 


Pearson, who received this letter written by 
ther som after he had crashed in a Fog: 
Dear Mother: 
“I trust your eyes may never see this, but 
should God deste that sou do, you at least 


know He has ealled me like many more who 
hhave given their lives for the future of this 
‘wonderful game. T'was possibly wrong in not 

‘up: possibly Tight have thought the 
fame, but T chose to keep at it and only pray 
that something of use has been learned. 

“The world in general calls us silly foo, but 
it's the ally fools who make the sacrifices that 
Helo to pect any arnt thing that the weld 
in general greatly benefits b 

A My dearest! mother, Tsay farewell, au 
revoir, for a time only, as T hope we will meet 
‘again. Keep a brave heart. I pray God to look 
‘after you, as you have struggled as no other 
motherhastomake  (Cantisued en mae 18 
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Romance Rides in the Air 
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‘ends meet. “Its alwas 
dawn” LLY. A. 


darkest just before the 
“Brooke.” 


And to his fellow pilots this gallant soul 
bade farewell in these inspiring words: 
“My Dear Prienda: 
“I go West, but with cheerful heart. T hope 
what Small sacrifice [have made may be of use 
‘When we fly we are damned 


to the "game. 


‘Every one in this wonderful aviation is 
doing’ the world far more good than they 
appreciate 
MWe risk our necks, give our lives, to perfect 
‘an invention for the benefit of the world at 
large, 0 that they may’ benefit in years to 
come. They, mind you, are the very ones who 
‘all us fools. 
“Stick to it, boys. T'en still very much with 


‘Jap Pearson.” 


{THE snespected killed Brooke Pearson. And 
‘again its name was fog. Perhaps no human 
will ever be contrived to subdue the 


seounced that it wil eablh  tulight 
laboratory on a section of an esta 

where fog-iying under regular iS 
tions can be studied. "An ex 


al AeronatiealSary Cosfrece was 
few Vork City er the joint auspices 
iim ‘Fuad and the ‘National 


Gxeee 
esa the ying werd oe Harry P 
sbi prstent of ‘he Gagavain 
General James E. 


Pectin eee 
See nea 
Pao 
eer 


deat of the We 


port, Ine, of Cleveland, took part in the dis- 
eussons. 


ny plier te en 
Tages rite mates 
eath Tike tla dssonscs had but one 
chet re 
*= Aventure vide lathe sky and always wil 
Man was not born with wings. So long as he 

arcana 
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‘of the Wright brothers; hitherto 

unpe facta revealed for the frst 
‘thrilling series of articles that 
food ns a now" Order yomreyy new. 
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Tha barely got my en oo 
gi the ths unprotected ee 
tumgs buck ad collapsed, bringing down the 

fet iee ae 


entire eight stories above them 
of debris 


exist in a new building, where the fre under- 
writers insist that all supporting columns be 
covered by term cotta, ceiment, or some 
fireresistive material” 


ANOTHER major loon era by man 
{iremasters i the sence of pening fre 
into u relatively small area. A 'pood tig fre 
nde out than a good small one, 
Chharacterstic way of putting it 
By the we offre doors, fire wall, and. wired 
gus windows, many a. ravenous bless ‘ot 
nly Jas been’ kept from spreading, but has 
teen forced ack pon ite, hemmed into a 

‘confined ares id easily extinguished. 
ch clothing factory fire of 1911 frst 


cone el building eens. 
conlagrasion, 200 lives were 
Jeet, and the factory it Washington Place as 
entirely demolished. "After the fire Kenlo 
noticed, high wp on the blank brick wall of 
susnig bulking, singe re door 

the 


and 
protect 

pine, covered with si 
bhine-gage tint Its staun 


fave Kenlon an Wen. Ita cheap tin dor coakd 
Smt eas Brn ei from oe 

ilding to another, why not arrange a series 
dloors between the various parta of the sane 
bling? 

’A conference with the New York Board of 
Underwriters showed that they were work 
on a similar plan. The result ‘ot combined 
‘ort was given & practical trial in the new 
Equitable Buildings This structure was de 

rom subeellr to reot by four vertical 
fire walls. ‘Theoretically «fire could 
these vertical compartinents, yet 
‘ther three wntouched, "These Bre walls were 
Perse with tinedad fre doors, which atto- 
Inatially closed themselves when the teropera: 
tire reach 35 ‘gren. The eine of 
these Bre walls and doors bas already be 
pote. 


Lone of 
we the 


TPH copositeextreme—a vat open ara, 
‘unprotected by Bre walle exist in ol 
(ype bailing. Aran crampl, Chie Kenlon 
Sed the Jay A.’ Mesh warehouse se of 
November 16, 1927, "This cites 
at 613 West Fitts Ninth Stret, was of oni 

hk contrac ad wa Wg to 
A nlorage warehouse for ew nutomobiles At 
the time of the re, 2,30 brandnew ears wore 
Hare in the building 

From the freighter's point of view,” 
Kenlon, “the wort feature of the warchouse 
tras tro huge unbroken floor snfaces, cme of 
[F000 saute fect and the other 19,000 square 
fest Givtid only by a single brick wall. Wh, 


lots of forest fires can't (Continual ex pave 100) | 
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at 
fa 
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The only man who 
could talk to the 
Superintendent 


“Soon after I began studying,” a stu- | his command, he subse the fre 
dent wrote to us the other day, “we had | {sshions! method of “drowning 
‘a change in management at our plant. | 2,500 automobiles were destroyed. The 
I certainly was glad then that I had 

decided to study in my spare time. For, 
thanks to my I. C. S. course, I was the 
only man in the organization who could 
talk to the Superintendent in his own 
language. As a result, I was promoted 
over men who had been here from ten 
to twenty years, My salary has been 
increased 90 per cent in the last ten 
months.” 

Thats a true story of what just ove 
1 ER pester bas dine, There ie toes 
sands of others. Every tall beings letters 
from men and’ women telling. of promo. 
tons and increases in salary due divectly 
to apare-time sad 

One hour a day, spent with the 1. C. 8, 
fn the quiet of your own home, will prepare 
fou for success in the work you like best 

21, it wail? Put it Up to us 20 
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A definite program for getting ahead 
‘financially will be found on page 
four of this issue. 
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fete radius Bie times greater than the ad 
nary sprinkler. Tt may also be con 5 
valves located, in. a fireproof box near the 

front door of the building 
“On one occasion the second floor of a bonded 
warehouse on Mercer Street was ablaze, and 
the sprinkler automatically sent in the alarm 
‘duty. On arriv- 


tand started off om its whi 


floor.”‘To protect these, Chief Martin merely 
‘opened. the valves controlling the thied and 
ourth floor sprinklers "This “damped down” 
both floors and effectually prevented the up- 
vrard progress of the lames 
“Children of the slums have reason to remer- 
ber John Kenlon gratefully Yor the 
mend. from the "patent 
iiydrant. attachment. in- 


rate, When the 
hydrant, that hydrant iramediately becomes a 
‘cool oasis amid sweltering city streets, sprin- 


Kling ‘hundreds of children with streams of 
fresh water, Iti widely wsed in the poorer see- 
of fork. where thousands of ity 


hound kiddies eagerly await the midsummer 


relief of the chiel's shower. 


1 THE age of sixty-eight, Chief Kenlon is 
just as dynamically progresive as be was 

fat forty. Only recently” he returned. from a 
congress of Enropean Fire Chiefs at Turin, 
Ttaly, where he made an intensive study of 
modern fire-fighting devices, and gave lectures 


‘on the special problems of the metropolitan 
fire department. Present indications point to 
tanother ten yours of it will sure 


aedng hs ign 


000 oficers and mes, 
st leasing of that 
Fite Providence is Fighting Jack Kenlon 


Begin It Next Month 


‘The most thrilling story of 
its kind ever written the 
complete, inside story of 


The Wright Brothers 
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Revealing absorbing ancedotes, 


adventures, and dramatic episodes 
inthe birth of the airplane 


Never Before 
Published 


A wealth of fascinating new facts 
leaned from. the private papers 
find conversations of Orville Weight 


‘You won't want to miss it. Better 
tell your news dealer torescrve your 
copy of the January insue, now 
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The Last of the Vikings 
(Continued loom nase 82 


roming into the snow in the le of a low mound. 
‘The weataer moderated and snow beearne slush 
as he slept. ‘Then a drop in the temperature 
crystallised the slush. Amundsen was encased, 
fas be afterwards expressed it, in a ghastly coffin 
of ice. Fortunately his companion had chosen 
to sleep exposed and was able to free him after 
hours of torturous work. Amundsen always 


afterward dignified that adventure as one in- | 


volving as many hardships as anything be ex- 
etienced oo his polar expeditions 

ing over, he signed as sailor 
ip of the sealing feet, worked up to 


tists and ope of sailors. Amundsen determined 
that he would be the real leader of i 

tions. “He would be the explorer 
navigator as well 


ive, in 1897, he was 


iy the South Magnet 
on left Exrope be was 
captain war a Belgian 
had been also inthe 


Pole: Before te expe 
ade fint wate. 


deriek Cook whore asser- 

terward, that be had discovered 
threw acentists into. con 

troversy that never has ended. Amundsen, 


Ccdentally, never fost faith in Cook, whom he 
Knew tobe an exceptionally capable leader, and 
‘4 man who understood the Arctic as well ax he 


the Federal Penitentiary at Leavenworth, 
was, where he comforted, as best he could, 


Winter of 1897, then proceeded southward 1 
by mischance and bad judgment of the 
der, the small ship was eaught in the 
ip of an ice Gekl. For thirteen months the 
{il-equipped company were prisoners. Icy gales 
bit through thin garments. Some of the men 
went insane, Scurvy aflicted all but three and 
‘Of thon, one was Aimundaen and the other w 
Cook 


nagie for the body chemistry of mankind in 
fresh meat and fresh vegetables. But a mad 
notion of the captain of the expedition pre- 
ented the others from eating the slaughtered 

ls that lay in frowem mounds on the toe 
lose to the sbip. Cook and Amundsen had 
hhunted and killed Uhe creatures until there were 
plenty for all, but not until the leader became 
{fo ill that he surrendered the command to 
Amundsen, was the party permitted to eat 
them. 

Tt was Cook who then attacked the problem 
getting the ship out of the ice. Under the 
ov leadership the men were clad in suits fash- 
joned bya sal maker out of bright ed blankets. 
(Clad in these isn ‘costumes the emaci- 
ated men went to work with the only available 
Saw—imiich too aort—and some sticks of ex- 
plosive, tonite, cutting what they hoped might 
provide a channel to the open sea. After weary 
‘weeks the channel opened and the ship emerged. 
Again it was caught between two mountainous 
ibergs and was ground as between millstones for 
2 frightful twent-four hours Again, according 
to Amundsen's (Cention on some 163) 
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‘The Last of the Vikings 

(Contin rom pe 108 
recollections, the of 
their existence to Cook. He bad encouraged 
tem to save the skins ofthe slaughtered pea 
fons and sels and these were use as mats to 
fusion the sles of the ship against the ley 
jaw. 

‘Two years after his departure Amundsen 
was back in Europe, determined to become the 
Ide of is ov expen He sought out 
Fridtjof Nansen, getting his pper's 
Ticenst, and through Nansen received introduce 
tions to other sceatists who aided ir ia his 
eatery. 
is;wes, ty Hamburg, Germany, and sy 

ciunrah George vou Neumayer, to 

ie explained that he wished to earn how to 
take magnetic observations. ‘The benign old 
than embraced his young caller when he learned 
that Amundsen bad determined to atest the 
spe: tnd and congue the Norwest 
Pasge, and, most important True 
location of the magnetic North Poe. 


‘OUNG man,” be told Amundsen, “if you 
do that you will be the benefactor of man- 
kind for ages to come. That is the great ad- 
venture 

‘Returning to Norway, Amundsen bought 
fishing smack, Tt was an old boat, of forty 
mt tons-—seventy-two feet Jong, eleven feet 

id of shallow draft. He named her the 


plishing the dream that had troubled explorers 
{or more than four centuries. 


eck, that afterwards the explorer recalled 
that she Iooked like a moving van as her lines 
she sailed into the unknown. 


Ang it after ly 
tury. ‘During 
‘the Gjoa’s com 
Amundsen, “as 


HAD taken slabs of marble on which 
mount the instraments with ‘which 
innde his observations. "These were lad 
feckouniatinn, Th was oda to te 
wa along 
Hak atthe fae of 
brat their observa 
their sys, amd provided. themsel 
fag ote, "When hak as dn 
termed themselves witha supply of frst 
find it vas them that Amundien 


eelle 
emained, according to 


asa stick.” 


z 


i 
ies 


from any other baman being 
cone ot ut in partes tr 
mound of hundred carcasses wl 
Served by the natural refrigeration of 

“Then ooo day, Aimunioen nc 
is companions were’standing on 
the od when tural them exdined: 

“there isa caribou!” 
ned to 8 wnall black obj 

the skyline. But it was not a carbo, 
ABcovered. when Ue other man 


z 
bei 


fir 
aRF 


against 


ture moving in their 
sae five 


meet the strangers, dark-skinned men who 
they now could sce were armed. 
"The two groups "(Continued ot poe 181) 


MONEY MAKING OPPORTUNITIES SECTION 


163 


They Laughed When ISat Down At 
| the Piano But When I 
Started to Play!~ = 


Se te ty pis 


py 


‘ow learn musie—ridht at home 
i te 

realy 

py, tel 
ead fhe staf insu 
‘blok‘one you want to play aad 


Ti i ee ott on 
wbttictatememontorent 


be able to play ballad 
or jase with equal eve 
‘Kod T never did have 
Any special talent for 


MENTS 500% PROFIT | 


‘GENUINE GOLD LEAF LETTERS 


ec 
at your finger en 
Fen ee 
oS 
HAWKINS GUIDES 
“SrA Vowumi 


eo Bey 
These books tell you all about — 


Srtiss: Ro 
today. Dest 
ROBERTSON FLYING SERVICES, fac. 
‘Aad wih Retro Aire 
‘Kegon Sout Coat Ma, 


168 


MONEY MAKING OPPORTUNITIES SECTION 


‘aches 
Stage Stunt 


ramos 
Big New Tri 
“Patter” and the Principles of Mi 
You 


fasily and quickly at home by mail. 
Write today for big free Magic Book. 


Earn *250 
to 1000 a Month 
es ester 


Sat cae te gely me pe 
Eee, mee 
Beale BS ceaplec a, 

kalo Sa 


The Last of the Vikings 
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approached each other until they were s<pa- 
tated hy only Steen paces, when Uy halted 
"Turning. to. bis followers Atundsea 
structed them 1 tw th ies down" 
pail pantomime had Ue hope for rt. The 
Katee othe group tra tia ne ad 
spoke sharply. ‘They, too, threw down their 
Tevendace copped forward andthe ak 
‘Amun forward, and the Eskimo 
leader dil Hkewise. Then began curious con 
eration of nous gestresesngzeratly 
Tcndly smiles mothing tones Just as ebin- 
ton Cruse succeded by sign ia communica 
ing with the frightened caunibal who became 
ag so dil Armin scored in 


tion with the Eskimo tribe tat ensured 


Amundsen sailed away to sears late. 


FDIS was a truly thiling moment in the 
Tives of these savages,” Amundsen has 
recorded in. My Life te m Explorer. No ove 
(Of therm had ever cea « white tan before, yet 
White men were a part of a legendary tradition 
Of their tribe. Seventy-two years earlier, their 
irandtathers had met Sit Jaines Clark Hoss ot 
Slmoat this very ground 
‘Amundsen made his visitors weleowe aboard 
Iii ship and after they had been treated to Ue 
‘usual evidences of hospitality the Eskimos 
signs if they might bring their tribe 
‘down beside the ship, ‘They ca 
E ut thei 


‘experienced in the use of metal, but they were 
‘quick to appreciate its value. A heavy nee 
‘ele was the price he paid for a quartet of 
‘white fox skins, the finest he bad ever seen 
For an empty tin he was given two complete 
sete of women's “This trading ‘con 
wed anti the Eskimo tribe had been en 
ticked beyond their wiklest dreams by the 
Dessemsion of steel knives, other steel tools, 

rings of glass beads that were to the pris 

‘people lke the finest of jewels. And when 
mundsen sailed away, the hull of the Gjoa 
‘was crowded with « complete collection of the 
‘artifacts ofthat strange race with which he had 
dwelt. Today those trophics are the chief 
treasures of a Norwegian museum. 


TES atte ving the akinos at 
‘Amundsen foutd the Ni 
Week after week the little Gjoo 


ina channel no more than a quarter of a mile 
‘wide between the shore and the ice pack. ‘Then 
‘one day the helmsman spied ships on the west 
fern horizon. It was. whaling fleet, and Armund- 
‘en had his first great taste of triumph. The 
‘whalers were Pacitic Coast ships and the Nor. 
iregian explorer knew that he bad navigated 
Tis ithe eraft through the most dificult part 
of its voyage. He had found the Northwest 
Pasar. 

"The joa and her company settled down 
there on the Northern fringe of the American 
continent at Herschel Ialand to wait for spring. 
‘That was during the long Arctic night. Most 
of the whaling fleet men were content also to 
‘await the coming of spring, but there was one 
‘captain whose ship had been pushed by the ice 
far up on the beach. He was eager to return to 
San Francisco s0 that he could outfit another 
vessel, and Amundsen wished to send out word 
of his own success. Together they started on 
foot tothe most. northerly outpast of the 
American Army, Fort Egbert. in Alaa, 300 


miles away, oa the 
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The Last of the Vikings 
(Cetin om 2 

fu seo x range of mountain 00 fet high 

“Tiny le tr sedge ad Cee dogs hed 
froth Bains nae Sn, eho een 
thy Deoegh tn ty an vonig ee 
‘one sledge and Amundsen aead of the other. 
Bet the baling eapain da stron not wall 
‘lie He ia fat ran et 
mien ere sane bee 

‘When they artived at Fert bere ou De 
cenbet 8, Tot Une Uertaonclr re 
Soy gts below sero Te Army” ler in 
Soleil pave Aponte aqrat eos tae 
trang rhe dopetch of is socest of Ba 
‘dveares Afr ooiving tegepiis xa 
[putaatos fom Aerie 08d topes oat 
a cared beck over the lng, Clad eal of 
500 males trough Ios an et ‘Tie ead of 
Hoar mpanios navigated the Ge thee 

Seema ar 

the Golden Gate and wore received in triumph 
IF th people of faa Paces 


AFTER his tar to Norway Amundon 
oave prepared for another Arctic exped 
tion, this Une to ee the North Poe His plans 
‘et interoptd, Rowe ye bearded man 
Terr tat he ad dsovered the Noe Poke 
iis name was Mtobert Peary. 


determined to try to reach the South Pole! 
‘On that historic voyage which culminated 


rom Greenland; ore han 8 
Eicired of tints Lapt an te at end org 
the bridge of the stall Prom, At the Bay of 
Whales, an ie harbor in the Antarctic glacier, 
he met up a staunchly bull house, trained his 
dog stored up. food reserves of” 


an 
seals and pplesent the font of 
fermcaa bo had brought te ist ie 


ees 


UNDREDS of pounds of fod wes etn 
TP ine of cates tat were Stabbed 


teapetias of seviirioas cares 
zero. Atlas, in October, 1911, Amundsen was 
ready for his great attempt. 

chit the Gh, Maparty comastd offre men, 
‘our sledges, an 
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The Last of the Vikings 
{Continued from pew 185) 


fifty-two dogs. Two months of steady travel 
southward, over mountains sheathed in ie, 
Se at nen eee teat es 
We reckoned” Amundsen wrote after: 
wards, “that we should be at the pole on De- 
‘cember 14. On the afternoon of that day we 
had brant weather—a light wind from te 
southeast with a temperature uf ten degrees 
below zero. The sledges 
‘The day. passed without any occurrence worth 
‘mentioning, and at thre o'clock i the ater 


‘The party assembled about a silken Nor- 
wwegian flag which they planted in the ice and 
solemnly gave to that pate, never bore 
mney etame of “Kine akon VIS 

eau.” It was.a vast froven plain stretching 
in all directions. “To make sure that he had 
fctually reached the pole, Ausundsen took care- 
ful observations of the sin as it circled about 
their horizon. 

ly December 16 they had lost the exact 
spot which they had come to find. ‘Under their 
feet was the core of the earth. All through the 


tad| day four of them concentrated on the work of 


‘observing the sun until at last they were aati 
fied. “Then a circular tent was raised and a 


‘They bad started with Silt-two dog, but they 

fetureed with eny leven, “The oles task 

tthe drat work echausted them, were dawg 

{eve aod ued as food for tect ge en 

{icvefpores hemes ate dog eae ao 
ie 


HIREE weeks after Amundsen turned his 

face from the South Pole, a British naval 
officer, Captain Scott, reached Usere with his 
Party. traveling on Toot. Scott had taken 
Shetland ponies and motorised sledges in p 
erence to dogs, and that preference cost 
his lie. Traveling back to his base after 1 
ing the disappointing discovery of Amuncsen's 
fing, tent, and records at the pole, Scott and 
his o apanions, exhausted by hanger, perished 
horny i blind A ‘Ammen 
cexpresse | the opinion that Scott would have 
survived if bey. too, had taken dogs, which 
‘would ba ce provided food as well as transporta- 


Ton. 
“Ava resto his of the South Pole 
the featareg of Amustana Doce fila to 


gulch ana 


smo and in yourtpare te, 


very school child of every natin. Hie OF Lerrening 
tnd” powestl nosy, Sem mouth, baller, | Seviaees eo Mee tee REE TERNS 


‘rink cia, snow'white hay anil Mas 6723 
Under half clowed lids were a symbol for ad TRADESCHOOL 
eaturer bat endless hardchipe hed stv | 

Soe of fees eggs eects atone ad Ye Weise BoA 


compelled admiration in the Norwegian arms. 
His all frame now was gaunt. Young Amund- 
sen had become old Aratindsen within a decade. 


THERE pracie grins, Ames | Huet y PHOTOGRAPHY | 


The lost great mame 
through bad hargains, and at last he was al- 
tnost penniless it New York. He wan sear 
ingly, just a tired old man sitting under a load 
of dcpreaon ina hotel roomr—it was the Wale 
dorf—when his telephone rang. A man’s voice 
Spoke fn his ear; a'man named Lineain Ell 
Ceeevrawetice ||| | wort, show admiration for Amundsen was of 
arenes ||| Se Sin Fra 


tah 
S138 anh 


fuhtnder, Dept 26 Washington,DC. ll | 
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iki = RED BOMBEr 
‘The Last of the Vikings He MeAT PLANER 


In May, 1925, they left $ 
boats. Six hundred auiles on 


tabergen in two 


pole, one of the failed, 
and both planes descended to a bit of open 
‘water, It was three weeks before the party r= Combat Model " E 
turned to civilization in one plane. Meanwhile Plane, a ¢win propeller model that flies amazingly. And 
the world had given therm up as lost. you can have it free. Boys everywhere are fying model 
‘With Ellsworth's backing, Amundsen bought plnnes. Now is the time to get yours. ‘This sensational 


from the Italian government an obsolete semi- i plane will fly 600 feet easily, often farther. Win, 
tg ihe len preemies Peed meat ame tet, tee 
‘pilot the engineer who had constructed. it near ghaanri meee, 
Bie a gra Assembled in two minutes 
| | spac tl Aa nds tee | ADFad rs tas ote 

iage, However, the‘ comperstive came with 

which he thing was done, the adulation fey 
fren abereatiy went othe head of Nobu 
te eter othe eypelition, ich exten he ZEON BOLD ls POTE a. 
| had not been. Nobile toured America making ‘Stee “Gree Voter 

Ieeture, sling tice, nad in other wa 
‘Cimmiag the team froma that advent 8 

hat was friunly resented bythe “od 

tof the North." Certainly ths bitterness 
cd for Armunisen what satalation there 


| North Pole, previously seen only by Peary and Filet Jehenoon, Open Rend for Bay's Mecantne, 

the mgr Matt Henson Fite cee oases, pees ne come ema 
| “WHAT would have become of you,” mane, Rasher 
| mnt demande ate i ne 
| | mvage argument after he comp : 
i rit ifthe ‘Norge had been forced to land on 


‘Ttwus in answer to that question that Nobile 
organised the expeiton which culminated in 
d the q 


than had died om all of Ataundsen’s exp ditions 


| iB Ximena akon 
| | later und in totter hed denon DO YOU WANT TO 
‘Nobile; but then, when news came that Nobile EARN A REAL 


marooned on the ice, he renounced his 
| retirement. 


huge French hydro-srplane, ordered: 
hard to join in the attempt to rescue 
the ftatia explorers picked up the'"old man” at 
| | ‘Tromsd. "This was not an expedition of his 
ining. He got into the plane as you might 
et into'n tasicnb. ‘They salled away. Amvund- 
went after Nobi 

tently to take th 
whom you wished to an argument. 
Somewhere in that cold sea of the North the 

Vikings drowned, but for 
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Orville Wright Told Him— 


FLETOLD him the whote story. Heltet | 
him see secret telegrams. Heopened 
privatediaries and personal letters. And 
‘out of this opportunity, never before ac~ 
corded to a writer, John R. McMahon 
now brings you the true, complete story 
of the Wright brothers and their inven- | 
tion of the airplane. New incidents and | 
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struggle to conquer the aie 
pretender $158 to $225 a Month 
mat 


for the first time in a series | 
of articles more entertaining than Be 
tion, by a writer well known to every 
reader, You won't want to miss this fas 
ing story, which begins in next | 
month’s issue. Tell your newsdealer 
now to reserve your copy of POPULAR 
‘SCIENCE MONTHLY for January. 
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As if you had 


a ringside seat 


WENTY cht thousand 
fi s pack the Garden 
to see the big Bghe with their 
own 

Millions 
===e) sitting com- 

A fortably at 
home “see” it from the ring- 
side seat of the radio 
nouncer. 


‘They learn about each tell- 
ing blow almost as quickly, 
and much more accurately, 
than most of the fans seated 
in the Garden. They hear the 
thud of glove on body, the 


POPULAR SCIENCE MONTHLY 


muffied thumps of the fighters’ 
dancing feet. 
he tense voice of the an- 
nouncer comes over the air 
clearly and distinctly, free 
from interference and without 
buzz or hum to blur the re- 
ception, 
That is the experi- 
of the millions 
receiving sets 
Aluminum equip- 


ped. 
Noothermetal com- 

pares with Aluminum in ful- 

filling all the varied require- 
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ments of radio design: for 
shielding, condenser blades and 
frames, chasses, sub-panels, 
front panels and for many 
other parts. 

Look for Aluminum—you 
find it in the finest of re- 
ceiving sets. And if you are 
building a set, use Aluminum 
for the best results. 

The booklet, 
“Aluminum for 
” will be sent on re- 
Tet explains the varied 
radio uses to which Aluminum 
is adapted. Send for your copy- 


ALUMINUM COMPANY OF AMERICA 
ALUMINUM IN EVERY eh COMMERCIAL FORM 
2438 Oliver Building a Pittsburgh, Pa. 


ALUMINUM 
The mark of Quality in Radio 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


For Everlasting Satisfaction 


Plug-in with Bremerfully 
RADIO 


HERE. is. pleasure in 

knowing you have the 
best, 

There is satisfaction in 
knowing that B-T radio will 
cost you less in the end—it 
can't help but give you 
greater enjoyment in the 
meantime, 

It incorporates every 
worth-while refinement 
known to science, It is 
backed by years of constant 
research and manufacturing 
experience. 

For real dollar for dollar 
value Bremer-Tully Radio 
j cannot be excelled: 


The Choice of Experts 
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Tully produ years. 

Quality dealers everywhere will confirm that 
ut. They will tell you also that with 

i ” always comes. first—but 
y see that at a gh 

Furniture design and finish that has set a new 
standard in cabinet design—performance that 
will give you a new conception of what radio 
should be. 

There is a quality dealer near you who 
handles B-T radio. 

For further information send the coupon. 


RING superiority and exceptional 
ship have marked every Bremer- 


‘anyone wanting th 
return on his well-spent dollar. 


| Name 


Bremer-Tully Mfg. Company 
656 Washington Boulevard 
CHICAGO, ILL. 
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Here come the winners 
—they smoke for pleasure 


What’s the score? Have a Camel. You win the real enjoy- 


ment of smoking. Fragrant, mild, altogether delightful— 


Camels 


“Td walk a mile for a Camel” 


